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PREFACE. 


The business now under control of DRAPER COMPANY, a 
corporation organized under the laws of the state of Maine in 
1896, was taken over from former Hopedale Corporations and 
firms, on January Ist, 1897. The original industry was estab- 
lished early in the century, the following chronological table 
showing the gradual changes: 
1816—IrRA DRAPER. Started taking out loom patents. 
1830—JAMES DRAPER, (son of Iva) purchased loom and tem- 

ple business. 
1837—Jamres & E. D. DRAPER formed partnership. 
1839—Important patent on temple improvement granted to 

GEORGE DRAPER. . 
1842—Transfer of E. D. DRAPER’S business to Hopedale, 

Mass. 

1852—E. D. & G. DRAPER formed partnership, selling ‘Temples, 

Let-off Motions, ete. 

Firm of E. & W. W. DUTCHER started selling temples. 
1854—W. W. DuTcHER & Co. succeeded E. & W. W. Dutcher, 

E. D. & G. Draper having acquired the interest of Elihu 

Dutcher. 
1856—HOPEDALE MACHINE Co. and HOPEDALE FURNACE Co. 

organized. 
1856—Dutcher temples first made in Hopedale. 
1867—HoPEDALE MACHINE COMPANY chartered. 
1867—DUTCHER TEMPLE COMPANY chartered. 
1867—HOPEDALE FURNACE COMPANY chartered. 
1868—Partnership of GEO. DRAPER & SON replaced that of 

E. D. & G. Draper, E. D. Draper retiring in favor of 

Wm. F. Draper, first son of George Draper. 
1877—Partnership name changed to GEO. DRAPER & SONs, on 

admission of George A. Draper, second son of George 

Draper. 
1880—Eben S. Draper, third son of George, admitted to GEO. 

DRAPER & SONS. 
1880—Consolidation’ of HOPEDALE FURNACE COMPANY with 

HOPEDALE MACHINE COMPANY. Large additions in prog- 

ress. 
1886—Incorporation of the town of HOPEDALE as distinct 

from the town of MiLrorp, of which it was formerly a 

part. 
1887—Wm. F. Draper, Jr., first son of Wm. F. Draper, ad- 

mitted to Gro. DRAPER & Sons. Death of George Dra- 
per occurred same year. Firm name unchanged. 
1888—HoPEDALE MaCHINE SCREW COMPANY chartered. — 
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1889—George Otis Draper, second son of Wm. F. Draper, ad- 
mitted to GEO. DRAPER & SONS. 
1892—NoRTHROP LOOM COMPANY chartered. 
1896—Plant of the HOPEDALE ELASTIC GOODS COMPANY pur- 
chased by the HOPEDALE MACHINE COMPANY, for neces- 
sary enlargement of business. 
1897—DRAPER COMPANY absorbed 
GEO. DRAPER & SONS, 
THE HOPEDALE MACHINE COMPANY, 
THE DUTCHER TEMPLE COMPANY, 
THE HOPEDALE MACHINE SCREW COMPANY, 
and took over the United States rights of the NORTHROP 
Loom CoMPANY and the agency for the SAWYER SPINDLE 
COMPANY. 
1899—Started on plan of alteration to double total output. - 
1900—DRAPER COMPANY took rank as the largest American 
producer of cotton machinery, with the largest plant and 
the largest number of operatives. 
1902—Plant at this date completely altered and united to in- 
crease output, centralize power plant and economize man- 
ufacture. 
1902—BrITISH NORTHROP LOOM COMPANY LIMITED organ- 
ized to furnish looms in certain Foreign countries. 
1904—-DRAPER COMPANY ranking second in number of patents 
acquired in the country yearly. 
1905—Large addition to plant to accommodate bobbin industry. 
1907—Organization of DRAPER COMPANY now comprises the 
following officers :— 
William F. Draper, President. 
Joseph B. Bancroft, Vice-President. 
George A. Draper, Treasurer. 
Eben S. Draper, Agent. 
George Otis Draper, Secretary. 
E. D. Bancroft, Purchasing Agent. 
Frank J. Dutcher, Assistant Agent. 
J.D. Cloudman, Southern Agent. 
Charles E. Nutting, General Superintendent. 
C. H. Draper, Patent Specialist. + 
Directors—William F. Draper, Joseph B. Bancroft, Geo. 
A. Draper, Eben S. Draper, George Otis Draper, E.. 
_ D. Bancroft, Frank J. Dutcher, C. H. Draper, C. E. 
Nutting. 
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OUR LOCATION. 


Our works are situated in the country village of Hopedale, 
Mass., adjoining the large town of Milford, of which we,were 
formerly apart. <A straight line between Boston and New York 
would bisect us at a point less than thirty miles from the 
former city. While off of the main line of railroad we have 
branch connections to Boston from Milford via South Framing- 
ham onthe Boston & Albany, (N. Y. Central) route and via 
Franklin to Boston on the N. Y., N. H. & H. route. 
Purchase tickets at South Station, Boston, for 
Milford, Mass., and take hack from Milford to our office, or 
walk up Central Street, Milford, and take trolley to Hopedale. 
Parties coming from New York can change at South Framing- 
ham for Milford, if taking the B. & A. route on such trains as 
stop at South Framingham. Connections can be made by 
other trains and other routes through Boston, Providence or 
Worcester. The Grafton & Upton R. R. connects Hopedale 
with Worcester (19 miles), through North Grafton on the B. 
& A., and while it handles our freight at night, it runs a trol- 
ley service during the day. Connections are also made with 
trolley for Worcester at North Grafton. Providence (26 
miles) connections are made either through Franklin by the 
N. Y., N. H. & H. route or by Woonsocket via Bellingham 
Junction on the Boston & Pascoag route, or by trolley either to 
Uxbridge or Woonsocket, where connections are made on the 
Providence and Worcester division of the N. Y., N. H. & H. 
R. R. ‘Trolley cars passing our office run directly to South 
Framingham, (13 miles), in one direction and to Uxbridge 
(6 miles), Upton (5 miles), Grafton (10 miles)and North Graf- 
ton (13 miles) in the other, and connect at Milford with trol- 
ley lines to Woonsocket (13 miles), Franklin (10 miles), Med- 
way (7 miles), Hopkinton (5 miles) and points beyond. 


Telegrams are telephoned to us from the Milford office of 
the Western Union Co. If addressed to Hopedale they will 
reach us properly. Our long distance telephone call is Mil- 
ford 26-13, 3 and 14. 
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FOUNDRY HEAD HOUSE 


PLAN OF : 
Ht DRAPER COMPANY PLANT | 
Hf 1903 


OvuR HOPEDALE PLANT IN 1907. 
Seale 312 feet to the inch. 


As here shown the buildings have over 27 acres of floor 
space, including their several stories. The various depart- 
ments are designed to allow still further additions without dis- 
placing their relative positions. 
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xviii ADDENDA. 


We show above our medal granted at the St. Louis Expo- 
sition for an exhibit representing our various tenement-house 
designs. We have also received medals from Expositions in 
Paris and Liege on these same buildings. 


ADDENDA. Xix 


LATEST STATISTICS. 


Since preparing the earlier pages of statistics certain infor- 
mation has come to light that merits printing: 
Estimate of Cotton Spindles in 
United States near close of 1906—25,810,000 


Germany, 9,730,000 
France, 6,700,000 
Austria, 3,620,000 
Italy, 3,500,000 
Portugal, 350,000 
India, 5,250,000 
Japan, 1,400,000 
Mexico, 730,000 


We only give those changes showing larger quantities 
than given on page 18. 


The cotton crop for 1905-06 figured in statistical bales of 
500 pounds net weight is 10,919,000 bales, according to ‘*Cot- 
ton Facts.” 

Col. Shepperson estimates the United States consumption 
of cotton for season ending Aug. 31st, 1906, as 4,603,000 bales 
of 500 pounds net, being 428,000 more than last season. Mr. 
Thomas R. Ellison estimates British consumption for the 
season ending Sept. 30th, as 3,774,000, or 154,000 more bales 
than the previous season. He estimates continental consump- 
tion as 5,252,000. bales, being 104,000 more than the previous 
season. All estimates ‘on bales are 500 pounds net. The con- 
tinental consumption is exclusive of Asiatic consumption, and 
the American consumption is exclusive of Egyptian and Peru- 
vian cotton. During the season, 82,683 bales of Egyptian and 
17,128 bales of Peruvian were imported. 

The American crop proved much larger than generally es- 
timated, exceeding the estimates of the Southern Cotton Asso- 
ciation according to Col. Shepperson, by 1,800,000 bales, and 
the United States Department of Agriculture by about 800,000 
bales. We can readily understand the conservatism of the 
Cotton Association, but the Government should be able to 
come nearer the actual facts, if it intends to give the facts. 

While leading experts anticipate a still further increase in 
consumption of cotton by the mills of the world, the crop of 
1906-07 will more than suffice to meet the demand, providing 
present estimates of 13,000,000 American bales is fairly ac- 
curate. 


ohne ADDENDA. 


Any prices quoted in this catalogue are subject to change 
without notice. : 


BUYING COTTON. 


The Arkwright club has recently adopted the following 
buying rules. The question of allowance for tare has been 
under discussion in their meetings for many years, but they 
still adhere to the twenty-two pound maximum. 


RULES FOR BUYING COTTON. 


1. The weight of bagging and ties shall not exceed 22 
pounds per bale, and claims shall be made on the excess over 
that weight. 

2. Claims for extra tare shall be good for 15 months 
from purchase of cotton. 

3. The average allowance for loss of weight on any one 
mark of cotton shall not exceed three pounds per bale, with 
cotton in sound and dry condition. 

4. Country-damaged cotton will not be received. 

5. The weights on Bills of Lading must agree with the 
invoice weights. 

6. Bills of Lading containing clauses giving the carrier 
the benefit of insurance will not be accepted. 

7. Bills of Lading containing clauses limiting the time in 
which suit for loss or damage shall be instituted will not be > 
* aecepted. 

8. Cost of insurance in excess of all rail rates on cotton 
via Gulf ports will be charged to shippers. ‘The marine rates 
are allowed on shipments from Atlantic states via Atlantic 
ports by steamer. 

9. ‘The shipper’s brand should be stenciled on each bale. 


, 


en: 


is our purpose to make this book a compendium 
#5 of useful information for everyone connected with 
the manufacture of cotton cloth or yarns. While some 
of our specialties are equally applicable to woolen, 
worsted and silk manufacture, we feel that the cotton 
mill is our legitimate field of action and broad enough 
to require the greater part of our time. In connection 
with the general information furnished, we introduce 
descriptions of our machinery, and rules and tables of 
great interest to the practical manufacturer. These 
tables in many cases are merely the results of math- 
ematics and formule, and have been published by us 
before. Others, however, are figured from actual results 
gathered from hundreds of mills, and properly averaged. 
The latter are of great practical value. In this present 
edition, new tables are presented whenever the condi- 
tions have made such change necessary. 

This book is copyrighted, and we hope to see that 
copyright respected. We expect to issue a sufficient 
‘number of copies so that all men occupying responsible 
positions in Cotton Mills may have them on demand. 


DRAPER COMPANY. 


2 HISTORY. 


COTTON MANUFACTURING. 


Human necessity has developed three great funda- 
mental industries, namely: The feeding, the sheltering, 
and the clothing of the human species. There are other 
branches, of course, such as transportation and various 
lines of manufacture which furnish objects of use and 
interest for varied purpose. The supplementary neces- 
sities of higher civilization, however, were not evolved 
until the primal wants were gratified. It is in the man- 
ufacture of clothing that human ingenuity is best illus- 
trated, and particularly in that sub-division including 
textile manufactures. Many of the methods of pro- 
ducing food are but slightly advanced over early pro- 
cesses. The cow and the hen are not perceptibly more 
productive than in the days of the Patriarchs, and the 
spade and the hoe are still popular. In the buildings 
that shelter the race is also exemplified a continued use 
of ancient implements, such as the trowel, hammer, 
and saw. When we investigate the textile industry, 
however, we find that present production is based on 
inventions of modern creation, they having multiplied 
the product per operative to a point beyond that attained 
in any other large division of human employment. 

All textile manufacture starts with the making of 
yarn, which is an elongated mass of fibre, the continuity 
of which depends upon the frictional engagement of 
short fibres with others of similar kind. These strands 
of yarn are used for varied purposes. Some of them 
have been spun so fine as to be hardly noticeable to the 
naked eye. When two or more stretches are twisted 
together, they make thread or twine, and when inter- 
laced, they make netting or cloth. The final product 
may be bleached, colored, or manipulated in various 
ways to produce effects pleasurable to the eye and suit- 
able for peculiar purposes. The progress of civilization 
is not so well shown by comparison of final result as by 
comparison of the processes employed; for the ancient 
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tapestries and rugs show artistic effects beyond the 
province of the modern workman. 

The distaff and the shuttle were known at least 
four thousand years ago. The spinning wheel is said 
to have been invented about three hundred and fifty 
years ago. The hand loom was a very primitive affair 
until the invention of the fly shuttle. The industry 
really began its rapid development with the introduction 
of steam power, although there seems to be no reason 
why water power could not have anticipated the use of 
steam. The first power machines used in textile manu- 
facture were turned by treadmills driven by animals. 
A rough comparison to show the advance in_ hardly 
more than a century, would place the product of a mod- 
ern cotton gin at 1000 to 1, as compared with a hand 
operative; the production of a modern spindle at 5000 
to I, as compared with a spinning wheel; and the 
product of a Northrop loom at least 100 to I, as com- 
pared with the hand loom of the spinning wheel period. 
No civilized community could to-day produce the yarn 
and cloth which it consumes, with the old implements, 
if every man, woman and child worked on their pro- 
duction 24 hours each day; and in spite of the compli- 
cation of the machinery employed, the cost of the 
machinery per product is less to-day than it was in the 
spinning wheel period. 

Of the great textile industries in our country, that 
of cotton manufacture easily stands first. The machin- 
ery developed originally for cotton mills has been largely 
used without much modification in wool and silk manu- 
facture as well. In cotton manufacture, cotton cloth 
represents the greater proportion of product; and of 
the cotton cloth, plain grades, such as prints, sheetings 
and shirtings, easily dominate. 

In the pages following, we shall illustrate the ma- 
chinery now used by the latest mills in producing the 
majority of the cotton yarn and cotton cloth manufac- 
tured in the United States. As the majority of the 
inventions that have developed these lines of cotton 
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machinery have been introduced by our concern and its 
predecessors, this catalogue really serves the general 
purpose of illustrating the progress of the industry as a 
whole, as well as the special purpose of interesting 
those immediately concerned in machine products. 


STATISTICS OF COTTON 
MACHINERY INVENTIONS. 


We give the following short table of important 
inventions as our own selection from various authorities. 
It possibly does injustice to some unknown or obscure 
inventors; but we have no knowledge of these earlier 
matters outside that obtained from contemporary records. 
The patent dates given from 1730 to 1790 are all for 
English inventions. From that date they are to be 
understood as American inventions, unless otherwise 
specified. 


1730—First cotton yarn spun in England by machinery by 
Wyatt. 

1733—English patent granted John Kay for the invention of 
the fly shuttle. 

1738—Patent granted Lewis Paul for the spinning machinery 

supposed to have been invented by Wyatt. 

1742—First mill for spinning cotton built at Birmingham; 
moved by asses; but not successful. 

1748—Patent on a cylinder card as first used by hand, granted 
Lewis Paul. 

1750—F ly shuttle in general use in England. 

1756—Cotton velvets and quiltings first made in England. 

1760—Stock cards first used for cotton by J. Hargrave. Drop 
“box invented by Kay. 


- ie 1 Spinning-jenny invented by Hargrave. 


1769—Arkwright obtains his first patent on spinning. 
1774—Bill passed in England to prevent the export of cotton 
machinery. 
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775—Second patent of Arkwright on carding, drawing and 
spinning. 
779 Mule spinning invented by Crompton, 
Peele’s patent on carding, roving and spinning. 
1782—Date of Watt’s patent for the steam engine. 
1783—Bounty granted in England for export on certain cotton 
goods. 

1785—Power loom invented by Dr. Cartwright. Cylinder 
printing invented by Bell. A warp stop-motion described 
in Cartwright’s patent. 

1788—First cotton factory built in the United States at Beverly. 

1789 f Sea Island cotton first planted in the United States. 
{Samuel Slater starts cotton machinery in New York. 

1790—First cotton factory built in Rhode Island by Slater. 

1792—First American loom patent granted to Kirk and Leslie. 

1794—Cotton gin patented by Elias Whitney. 

1801—Date given for invention of the Jacquard machine in 
France. 

1803—Dressing machine and warper invented in England by — 
Radcliffe, Ross and Johnson. 

1804—First cotton mill built in New Hampshire, at New Ips- 
wich. 

1805—Power loom successfully introduced in England after 
many failures. 

1806—First cotton mill built in Connecticut, at Pomfret. 

1809—First cotton mill built in Maine, at Brunswick. 

1812—First cotton mill built at Fall River. 

1814—Cotton opener with lap attachment invented in England 
by Creighton. 

1815—Power loom introduced into the United States at Wal- 
tham. 

1816—*First loom temple of Ira Draper patented in the United 
States. 

1818—Machinery for preparing sewing cotton invented in En- 
gland by Holt. : 

1822—First cotton factory erected at Lowell. 

1823 { Differential motion for roving frames patented by Arnold. 

First export of raw cotton from Egypt to England. 
1824—T'ube frame or speeder patented by Danforth. 
1825—Self-acting mule patented in England by Roberts. 

1898 | Ring spinning patented by John Thorpe. 

Cap spinning patented by Danforth. 

1829—*Revolving loom temple improvements patented by Ira 
Draper. 

1832—Stop-motion for drawing frames invented by Bachelder. 

1833—Ring spinning frames first built by William Mason. 

1834 4 Weft fork patented in England by Ramsbottom and Hope. 
\Shuttle-changing loom by Reid and Johnson. 
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f Automatic loom let-off of E. B. Bigelow invented about 
1840 | this time. 
*Important temple improvement patented by George 


L Draper. 
1842— Weft fork perfected in England by James Bullough. 
1846—*Parallel shuttle-motion patented by W. W. Dutcher. 
1849—First cotton mill erected at Lawrence. 
1850—*Date of Hayden’s patent for railway-head evener. 
1851—*Date of reciprocating temple patent of E. & W. W. 
Dutcher. 

1853—Date of card-cleaning patent of G. Wellman. 
1857—* Date of Snell & Bartlett’s let-off patent. 

Date of Cheetham shuttle-changing loom patent, the first 
1859 American attempt in this direction. 

*Date of Stearns’ shuttle-motion patent. 


{*Date of Shepard’s let-off patent. 


1862 \*Date of card-guide patent of Hervey Kent. 

1863—*Date of George Draper's loom stop-motion, used on 
every side dagger loom in the country. 

1865—Date of Thomas Mayor’s patent on roving frame im- 
provements. 

1866—*Date of first spindle patent, to J. E. Atwood. 
*Date of Cottrell & Draper’s double beam let-off patent. 

18674 *Date of important spindle patent granted Rabbeth & 

Atwood. 

( *Date of W. F. Draper’s thin place preventer patent for 
looms. 

1868 | ine of first American self-threading shuttle patent of 
1 _ A. Metcalf. 

| Date of patent of F. Haythorn, for the first spinning 

4 frame separator. 

Date of important loom patent of E1 astus B. Bigelow. 

*Date of first eee ae patent of A. M. W ade. 

at of W. IT. Carroll’s double flange spinning ring - 


patent. 
*Date of first inside-catch shuttle patent, ‘to J. H. Coburn. 
isso} of patent on the original Walmsley warper stop- 
motion. 
Date of Oliver Pearl’s celebrated spindle patent. 


* These devices all came under control of Hopedale interests 
at some period of their patent existence. 


From this period the development of improvements in the 
cotton manufacturing industry is so closely associated with the 
now related detail of the business formerly done by the various 
firms and corporations represented by Draper Company, that 
we end our table with this last date, leaving the task of its 
amplification to posterity. 
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Passing to consideration of our own immediate affairs, the 
record may be briefly summarized as follows: 

Our business, up to 1870, was largely devoted to the intro- 
duction of temples and other loom improvements. We had 
applied or sold the right to use our let-off motions on over 
50,000 looms at the time. From the catalogues printed since 
1870, the following list of important inventions introduced by 
Hopedale organizations may be taken : 

The earlier devices included the Kent card-guide, the rail- 
way head eyener, (on which royalty was paid by all the large 
outside cotton machinery manufacturers at the time), a line of 
patent bolsters and steps for spindles on spinning frames, fly 
frames and mules, the Hopedale warper, (which has always 
controlled the majority of sales in this line), the Carroll double 
adjustable spinning ring, and nearly all the parallel shuttle 
motions, let-off motions, and shuttle guides then in use. . There 
was also a large and important business carried on in the intro- 
duction of the patent Thompson oil-can. 

In 1872 we had commenced the introduction of the Sawyer 
spindle improvements and taken hold of the Damon cut marker. 

In 1873 the Sawyer spindle was fairly started. The history 
of this invention, including its competition and victory over 
the Pearl, early Rabbeth, and other types, with its record of 
continuous litigation, includes the most interesting part of our 
business experience. 

We had also by this time, started on the manufacture of 
spoolers. 

By 1876 we were building twisters, a line in which we‘have 
always maintained a place in the front rank, and were using 
the Wade bobbin holder and Laflin Guide on our spoolers. 

By 1881 we were changing from the Sawyer to the Rab- 
beth self-centering type of spindle, were introducing the 
evener for filling frames, inside catch shuttles, the Doyle sep- 
arator, the Weeks banding machine, a new reel, and certain 
speeder improvements. 

By 1887 we were introducing an improved roving frame, 
the Sherman and Whitin spindles, in addition to the Rabbeth 
style, the Clark balling machine, the Walcott warper, an en- 
tirely new twister and a line of automatic sprinklers. 

3y 1893 the celebrated 49D spindle had been our standard 
for some time. 

By 1896 we had passed on to the Draper spindle, the 
Rhoades-Chandler separator, the cone-drive and other impor- 
tant warper improvements, the Straw chain-dyeing process, 
the Smith twister stop-motion and the Northrop loom. ‘To-day 
we have important improvements in all the former lines, but 
no departure into new fields to any great extent. The sur- 
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prising growth of our loom business has limited attention to 
further new ventures. 

The dates, as given, are those of our catalogues, rather 
than those of the exact dates at which the various machines 
mentioned were first sold. The importance of the various ideas 
is fully realized by the public, who have never failed to appre- 
ciate our improvements. In the lines of spinning, warping, 
spooling and plain weaving, we claim nearly all the really 
vital changes of the last thirty years. Some-time ago it was 
figured that our changes in the spinning frame alone had made 
a protit of $50,000,000 to the cloth producer and consumer in 
this country through the introduction of some 8,000,000 Saw- 
yer and Rabbeth spindles. As our total sales are now over 
26,000,000, the same proportion would show a saving to date of 
over $162,500,000. It is interesting to note that the total price 
paid for these spindles is less than $26,000,000, a price which 
includes all the elements of cost and selling, leaving the possi- 
ble profit a small fraction of the public gain. 

We have always realized that a business founded on the 
introduction of patented improvements could only be success- 
ful by continual application, for patent protection is by no 
means continuous or secure. We keep a large force of in- 
ventors and draughtsmen busy over the betterment of our 
products, and for every novelty that is known by the trade, 
there are surely ten failures, each of which has usually con- 
sumed time and expense equal, at least, to that involved in the 
success. We have paid hundreds of thousands of dollars for in- 
ventions that have never proved valuable, have purchased hun- 
dreds of patents for no purpose but protection against the pos- 
sible competitor, and made thousands of patterns for machin- 
ery that never left the works. All of these facts should be 
realized by the oft times, short sighted customer, who figures 
in his mind the possible profits we are deriving from some ap- 
parently high priced machine, without knowing the extent of 
the losses which have to be charged against the account. 

The government allows purchasers of real estate to re- 
tain possession for unlimited periods, unless the same be re- 
quired for certain public uses, in which case ample restitution 
is made. The man who writes a book may retain ownership by 
copyright for a period of some forty years. But the man who 
adds material benefit to civilization by evolving an improved 
means Of accomplishing a desired end, is only allowed individ- 
ual control for seventeen years; and it is doubtful if the aver- 
age inventor is fortunate enough to receive profits from a prof- 
it-rendering idea during one-half of such a period. It has of- 
ten been proposed to do away with patent protection entirely , 
in view of its monopolistic features; but the opponents to the 
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System face a serious proposition when they consider cancelling 
the one open opportunity for the wage-earner to make a large 
profit out of his experience. Inventions result from accidental 
discovery, deductive reasoning, or intuitive perception. The 
accidents are naturally few; the reasoning of trained minds 
supply the greater part, and many of the most important in- 
ventions known to history were thus originated. The intuitive 
inventor isa rarer type, for he usually attacks a problem un- 
hampered by precedent. There is plenty of evidence of the 
application of real genius in textile lines, as shown by the 
shuttle-motion of a loom, the drawing rolls of Arkwright, the 
jacquard-motion, the spinning-mule, the differential of the 
-roving-frame, the high-speed spindle, and the Northrop loom. 

Although the original inventor usually receives the greater 
part of public credit for the introduction of a novel principle, 
it may be fairly asserted that the difficulties of perfecting 
detail are often greater than those encountered in the making 
of the first operative mechanism, and the difficulties of intro- 
ducing the idea after being perfected, both in principle and 
detail, are greater yet; for the general public is not progress- 
ive, but hidebound by tradition, convention, and habit. Kay 
Was so persecuted for being a public benefactor that he had to 
leave England. ‘The first power loom was destroyed by a mob, 
and mobs also ruined the first cards, and the first spinning 
machines that operated more than 20 spindles. The dressing 
machine kindled great opposition. Laborers have even resist- 
ed improvements that brought more healthful conditions, argu- 
ing that the short life of their own kind aided the unemployed. 
The more persistent and unfortunate opposition, however, 
comes from those who have large investments in standard 
machines, and dislike the necessity of replacement and the 
competition of those with better equipment. 

In the earlier application of inventive talent to cotton 
machine processes, the irresponsible nature of certain patent 
claims aroused a feeling of concern among many manufactur- 
ers, Who actually considered the question of organizing in 
order to protect their interests and improve their relations with 
patentees. It was then quite common for mills to buy the 
rights for patented inventions from people of no financial 
standing, and then be forced to pay royalty to some other 
party for the same invention, it being impossible to recover 
from the first claimant. Suits at law against mills were not 
uncommon, and the agent, or manager, was, of necessity, 
forced to qualify himself, more or less, as a patent expert. 
Although our former firm and its predecessors had been intro- 
ducing patented improvements for many years, their personal 
actions were in no way responsible for this feeling, as up to 
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this time they had never brought suit, or been sued, on account 
of any patent or invention. Increasing responsibilities and 
enlargement of business, however, soon brought the necessity 
for legal action, and the outcome has been fortunate for all 
parties concerned. Continued success has developed a busi- 
ness in the introduction of patented improvements that is re- 
sponsible enough to stand back of customers and guarantee 
them protection. No manufacturer purchasing any of 
our improvements has ever paid a dollar to any 
other party for royalty on any of them, or to defend 
himself against claims of infringement. By control- 
ling the majority of new ideas in the lines of spinning, warp- 
ing, spooling, twisting, and latterly, plain weaving, we relieve 
the mill of annoyance by standing between it and the inventor, 
as patentees bring their ideas to us instead of asking for trial 
at the mill. Our knowledge of the state of the art is usually 
sufficient to prevent wasting the mill’s time on old ideas, and 
we have facilities for doing a great part of the necessary test- 
ing without troubling them. In case it is necessary to make a 
mill trial, we usually have found it possible to compensate for 
the annoyance in some way or other. 

The public will probably never realize what has been 
saved to them by the concentration of these inventive lines. 
Without it there would be dozens of ideas brought to the at- 
tention of agents and treasurers, each claiming superiority, 
and the mills themselves would have to eventually bear the 
cost of experiments, and run the risk of vexatious litigation. 
With the possible adoption of various different styles of mech- 
anism, there would be serious complication in the way of 
repairs and interchangeability. By concentrating capital and 
experience we are enabled to venture on tests and experiments 
that, under ordinary circumstances, would never have been 
tried. It has, of course, been impossible, for us to absolutely 
prevent our customers from being troubled by the solicitations 
of outsiders, whose ideas have not found favor with us, or 
who have started an attempt at competition, with the hope of 
either being bought out by us, or possibly happening on some 
chance to win a share of our profits. Where many bright men 
are working in the same line it is, of course, possible that 
many may hit somewhere near the mark at the same time. — It 
is not practical, however, to attempt to make a commercial 
machine for each of the various ideas, as that would involve 
expensive complications. Those who are necessarily passed 
by, sometimes attempt an independent success; and compe- 
tition of this nature is not at all times undesirable. ‘That class, 
however, who give their time in palpable endeavor to evade 
patent claims, and produce a plausible imitation of some ‘suc- 
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cessful device, are attempting to serve no practical purpose 
for the community at large. We never yet started with 
the desire of making something just as good as 
that already known, or something that might lessen the 
success of a deserving inventor. We have simply aimed to 
better the processes of cotton manufacture, trusting to public 
recognition to determine our compensation. We believe 
that the efforts of our company and its predeces- 
sors have doubled the capacity of the operatives in 
the operations of spinning, spooling, warping, 
twisting, and plain weaving, and we also believe this 
statement to be more conservative than the facts might war- 
rant. 


STATISTICS. 


As this work is frankly intended to arouse interest in the 
further development of American cotton manufacture, it may 
be well to consider the past results, which prove the continued, 
unfaltering advance of this typically American industry. In 
collecting the figures tabulated, many perplexing differences 
were found, some of the statements in former literature being 
so out of proportion to the known facts that they were abso- 
lutely useless. Some of the tables printed in our former books 
have had to be revised in view of the discovery of better infor- 
mation. Any summary of this kind must be considered as 
more or less approximate. 


12 


STATISTICS. 


CAPITAL INVESTED 
IN COTTON MANU- 

FACTURING IN THE 
UNITED STATES. 


VALUE 
OF 
PRODUCTS. 


NUMBER 
oe SOR 
SPINDLES. 


1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 


1809 


1810 
1811 
1812 
1813 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 
1825 
1826 
-1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 


ower eww ences coven ceccens cevesedesces 


$74,500,934 


$46,350,453 


$61,869,184 


122,646 
130,000 


220,000 
230,000 


705,000 
1,246,703 


1,750,000 


2,285,337 


2,500,000 


2,751,078 


rt et LC on 13 
CAPITAL INVESTED VALUE NUMBER 
IN COTTON MANU- OF OF 
FACTURING IN THE PRODUCTS. SPINDLES. 
UNITED STATES. 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 $98,585,269 $115,681,774 5,235,727 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
og SS Se ee eee (near MRAM Gh hss sd 6,700,557 
1870 $140,706,291 $177,489,739 7,132,415 
1871 
1872 
1873 
IEEE psc a as Ds Rn a aa ee 9,415,383 
1875 
1876 
1877 
1878 
1879 
1880 $208, 280,346 $192,090.110 10,635,435 
I 8! 6 SEI oY Teo PoE TE Pee eee: 11,375,000 
GREE A Ane Aenean BORER IP Meee AEC Ra NETS, © 12,150,000 
ee aa at eRe an iy Mane ss Rs, ole RAL RE De 12,660,000 
NN BRS 5) Bh Wales eaten cule Svan act ae cae 13,300,000 
ie 7 SET eed Sere mee (Roonaan Doan’ Cian. Suk PA 13,375,000 
us tes ES Tenn "Bae aye elon Stele eh ad 13,400,000 
ST DISEASES oe) oie BaPid Rais cr JET acon Baie 13,500,000 
I ts Sb Wk TRL OP 2 a tang Rae dkaa 13,550,000 
| IS TEC IER Aree ney tg Vee ise re 14,060,000 
1890 $354,020,843 $267,981,724 14,405,000 
SA cath aig Ee ements UL: AMM et py Nae op a 14,640,000 
Ee 8 oS a ET 8 int rial eS 2 15,200,000 
OD EERE ak aA RES ica ap) ee esa oe ie 15,550,000 
I Ce ng 4a a NE ae a ON 15,700,000 
EINE EE SI Eaten Meas PRE 7 ES Thr, AY ReRtry olen 16,100,000 
SUNS Sa IESE 2 Uo sitet, Oa (RRR If Beet BOE Me 16,650,000 
TESS GAS TR ee Wty SORE Rene ted Cae ee 17,150,000 
ONO) SESS seh Pan: Nn ie Oe Ar ot tlio Sok eee 17,450,000 
1899 AE SSS Ci CU ee eek oh eV os tt 18,100,000 
1900 $460,842,772 $332,806,156 20,000,000 


14 STATISTIC: 
COTTON MILL PRODUCTS, 1900. 
ARRANGED IN ORDER OF YARDS WOVEN. 
S oi 
SQUARE Be a3 
yabe! = a a 24 
me es Z be 
ea | ° 
OUD fal tec ae 4,509,750,616 | 100 $243,218,155| 450,682 
Prints and convert- 
ere Clothes. 1,581,613,827 | 36) 57,780,940) 125,000* 
Not finer than No. 28 
AVERETS Sity-ct eee tose 1,056, 278,952 35,616,575 
Finer than No. 28 
ie Na Chapa rept Ate ae oe 525,334,875 22,164,365 
Sheetings and shirt- 
iNET, Wile Mon set ene arent) 1,212,403,048 | 27) 55,513,032) 100,000 
CAD PAINS aS a 278,392,708 6 16,179,200; 25,000* 
Napped fabrics .......... 268,852,716 6) 18,231,044) 44,227* 
Fancy woven fabrics; 237,841,603 5, 21,066,310) 45,686 
Are Le eet tae chee 237,206,549 5; 11,862,794; 30,000* 
Twills and satteens.., 235,860,518 5| 14,301,302; 28,839* 
Ticks, denims and 
BLTIDOS soe ho dee 171,800,853 4| 16,446,633) 18,000* 
hock, Lotalen seis. 129,234,076 3} 14,263,008) 15,000* 
DUG sal ae. eer 11,750,151 2,216,371 
DVLOK SAD UNOL. creer, 117,483,925 12,046,637 
Upholstery goods...... 50,334,609 1 8,670,384) 5,000* 
Mosquito and other 
POLO teers, oe ay 41,885,023 1 875,868} 4,500* 
Bags and bagging... 30,039,616 2,554,192) 4,421 
Cottonades ................: 26,323,947 2,791,431) 2,500* 
Corduroy, cotton, 
velvet and plush.... 7,961,523 2,682,017 800* 
Yarns, sewing cot- 
ton,twine, tape and 
other products........ 89,588,001; 1,709 
Total value of all 
products,including 
UD. aaa oe ieee a | 332,806,156 


*Estimated. 
certain lines.) 


(The report only separates out the looms on 


COMPARISON OF DIFFERENT TEXTILE INDUSTRIES 


IN 1900. 


Value of domes- 


tic products. 


Cotton man- 


ufactures, $339,200,320 $24,003,087 


Wool manu- 


factures, 296,990,484 1,300,362 
Silk manu- 
factures, 107,256,258 252,608 


Totals, 


Exports. 


$743,447,062 $25,556,057 


Imports. 


Total 


Consumption. 


$39,789,989 $354,987,222 
15,620,487 311,310,609 
26,803,534 133,807,184 


$82,214,010 $800,105,015 
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a 
The tables on the preceding page include cotton small 
wares in Cotton Manufactures. The United States is second 
in the Cotton Industry, third in Woolen and second in Silk. 


COMPARISON OF CAPITAL INVESTED, ETC., IN DIF- 
FERENT TEXTILE INDUSTRIES. 


Capital. Wage Earners. 

StL Oit) DPATINIACCUTOS..xc..c-22-.55--.-cts--ce0-. $460,842,772 297,929 
SUG RIAL) WATES....\.......0...2..2.--ae-0ds 6,397,385 4,932 
We OEE NEANUTACTUNES 22: 202. 202565.-202..2:... 310,179,749 159,108 
Seid PE TIO TACEULCR A. .2.3..--555. 00522. -2i- 058-0. 81,082,201 65,416 
Hosiery and knit goods..............--..-- 81,860,604 83,387 
Pare. emp ANd JUtE..0 25.4 -5..-n2: 41,991,762 20,903 
Dyeing and finishing fabries.............. 60,643,104 29.776 

PAN 2 SD Eo fonda Sanne canna $1,042,997 577 661,451 


QUALITY AND QUANTITY OF YARN SPUN IN THE 
UNITED STATES. 


Average number of Hanks of 
Cotton Yarn 1900. Yarn Spun. 
a No -bob eos aos -nvno anne bans 22.937 1,536,000,000 
PEW TIAMIPSNITE. ........-.-..2..-...ncese-coace 19.174 2,089,000,000 
INN dione nck Dasa csksecos ede oseene 27.894 151,000,000 
I MMEIIRISEU GS 2.03.5. ns cnse scant cases 25.097 11,106,000,000 
NMR UATIO 02.55, soscnt-o0-esncesescweratccene 36.541 2,822,000,000 
STEERING seh sh 220. 5 s5 00 vsS aang oVoecesetnans 30.373 1,360,000,000 
a a Sg ee er 23.457 985,000,000 
MERRIE ELMO Yo ny -oa0; Recpgasers «soca apaenthers 35.370 432,000,000 
A 2 ee «. 16.489 555,000,000 
MLE le sl, 5 Lthne ann paswnns espa AM cn gh 23.522 24,000,000 
US Se ee eon eee 9.357 281,000,000 
AR oe sath y sca aie \Sopenniseneye hands 15.287 230,000,000 
WES) AA Re 18.830 2,945,000,000 
BIN SALON D 5-2 -cse5 cs aco niadet oleanpacens 19.040 3,730,000,000 
RIE ca iui ah och poet vent wea 14.371 1,680,000,000 
RS Bd ah 23 oT Ba odes ct eit 13.722 124,000,000 
RRO 6 ala ip inn snes Fees ee 12.722 141,000,000 
NT oO aa ha aakecdn pop act 14.437 835,000,000 
REE ATTEN i.2 a setipa soot chs tas eorieatoes 14.344 113,000,000 
ENE DONE IS RSS Sie cere et 2 Be Poe 5.878 5,000,000 
CS NRE SERRE Sec 15.876 111,000,000 
NN lao, exceed ecen dns eee took a yiende 9.580 78,000,000 
DPBECTING SLALECE:......0c-22-2:02sssnsinginanens. 19.418 333,000,000 
BREN SUR LOR, flats Aine oes is vekcaas Sree 21.573 31,660,000,000 


16 STALLS TICS: 
NUMBER OF IMMIGRANTS OF FIRST TWELVE RACES 


ENTERING THE STATES MENTIONED FOR THE 
YEAR ENDING JUNE 30, 1904. 
Georgia 
Mass. North Carolina 
South Carolina 
UN TALBN We ass <n te aoe nace ne eee Bi sys ACen 5.9385 90 
finnish: 434 eg eet, Peery ae. 2 Leake aves 1,499 3 
US OPUGT es te ey Oe eran ae 1,115 80 
PR all Smee ae sche ea AS al i ae Tp We ey Na 2,119 112 
ES OYTO 2) cc othe tae es nt sh ee ee 6,229 140 
Tpishe ne Been REN ORT ane 7,612 24 
TCT Shh a re es ee 8 Se ee 13,051 22 
PtnUaiianl |: Se ee eh eee eee oe oo : 1,604 
PE ORLRTY. ots e2s-o-ciieats Shas baccarat ae ees 5,823 3 
PE OVGUOUCHG Seo iS ors ae eee 3,920 eee 
SGATCINA VIG Ties 8.5 es ee oe ee ee 3,978 20 
PGUCCD ex A Rehr Fosvulth Mince RE 1,420 29 
54,305 524 


The above figures may be of interest to those who are now 
facing the problem of attracting immigration to the cotton 
mill centers which are suffering from searcity of help. At the 
period noted, the South had hardly begun any effort in this line 
and its future results should attract considerable attention. 


COST OF PRODUCTION IN COTTON MILLS IN 1900 FOR 
EACH $100 WORTH OF PRODUCTS. 


Mass. South Carolina. 
REL WV, COLON oe c skeet vhs see reese pte Seer cee $40.68 $61.25 
L)Tner mebertales cree ee es oes 15.85 9.58 
PGARTIOS 1 20u ee ieee Aree tee ade chy eee 2.10 2.20 
WYSE AG TS ROT 25 ner y ome SR Wee 33.80 20.79 
Miscellaneous ‘expenses. 2h: Bete e. 7.57 6.18 


These figures are obtained by taking the value of. products 
in each state and reducing the known elements of value to a 
comparative basis. The goods of South Carolina, being 
coarser in fabric, contain more cotton and therefore the price 
of the cotton as an element of cost, is so large as to materially 
lessen the proportion of the other factors. 

The salaries of South Carolina are evidently much larger 
as compared with the wages, and the miscellaneous expenses 
are also higher when figured with relation to the wages. 
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OTHER FIGURES OF INTEREST FROM STATISTICS OF 1900. 


Mass. South Carolina. 
Capital as reported at census... $135,873,779 $36,275,727 
eC eS $71, 088.500 $17,835,200 
Pounds cotton used o.oo... 517,088,846 229,899,760 
a Bel a Se $33,771,414 $14,909, "520 
2 OCT $110,478,327.00 $29,723,919.00 
‘Taxes per “$1000 of value of land 
Oy Ct) Se an rr F714 7.57 
Proportion of freight to $100 of 
(Cs BS CCS Ei 1.20 Lele 
0S le SS Se 7,784,687 1,431,349 
8 RR a i 179,280 42,66: 
Average number of yarn.............. 25.097 19.04 
Hanks of yarn spun...................... 11,106,615,977 —3,730,694,191 
Production of brown or bleached 
sheetings and shirtings in 
mere yale tcl, 176,283,924 283,105,383 
Drills, twills and satteens............ 107, 143,443 127,846,936 
Plain cloths for printing or con- 
verting, not finer than No. 
Se eee eee 687,235,050 77,848,108 
Finer than No. 28 warp........... e 240,170,139 — 97.343, 526 
NUNN te iO oes ecsc ect ces 53,932,358 16,752,808 


Of the southern states South Carolina is ahead in produc- 
tion of plain cloths, twills and drills, but North Carolina is 
considerably ahead in fancy fabrics, ticks and denims, cotton- 
ades, napped fabrics and yarns, while Georgia is ahead in duck, 
bags and bagging. . 

These figures are all from the census of 1900 and may be 
relatively affected by the change of the last six years. 


GENERAL FACTS OF PHYSICS. 

Tenacity is proportioned to the area of the cross section. 

A freely falling body traverses a distance of 16.08 feet the 
first second. 

The distance traversed in any number of seconds is equal 
to 16.08 X number of seconds squared. 

The length of a second pendulum is about 39 inches. 

A horse power represents the ability to raise 33,000 pounds 
one foot high in one minute. 

Water weighs about 624 pounds to eubie foot. 

The pressure of the atmosphere is about 15 pounds to the 
square inch. 


18 STATISTICS. 
SPINDLES: 


IN USE. 


Estimates of spindles in use during 1905 vary more or less. 
I give in two columns the high and low statistics obtained from 


various sources—in round figures. 


Great Britain, -............---- cess eeeeece 
Tinted Statesyi.-::ats-snant eet BRAGS 
GETTMAIY,g @-02o-de-nsseceeseesecenesteesnsees tenter artes 
2ussia and Russian Poland,............-- 
France, 
Austria a “AUN ALY 4 see patesdeceeeye ne 
Pain, -..-..:---eee cceseeenseerereracesensaeneneneceeecs 
Italy, 
Switzerland, 
Sweden and Norway, -------------:s+ 
(3 POURS Se Raat Pe merry Sere Sone pee 
Portugal, \........::.cceceeseeeeseseseseeeeees eeeeeneees 


LOW 


48,500,000 
23,000,000 


8,800,000 
7,000,000 
6,100,000 
3,380,000 
2/600, 000 
2,400,000 
] "600, 000 

450,000 

360,000 

160,000 


HIGH 


51,000,000 
24,000,000 
8,830,000 
7,800,000 
6,150,000 
3,500,000 
2,900,000 
2,800,000 
1,710,000 
"460,000 
380,000 
230,000 


ONLY ONE ESTIMATE FOUND FOR THESE COUNTRIES. 


Bel iting ......----.eseseceeeseseeeeceeenesceneceeneeneseens 1,200,000 
CROCE ye A est ad Sines 70,000 
UB Yor cat?) Gpemeeunginn yraenes Oe cr ea acai 60,000 
RROUM ANIA, 3. NO pee ethan oceans 40,000 
TUK OY, ...-.--e-ncsseseeeestees cecesneenensen eeeeteneees 80,000 
PASTA MI ARVO Ts Site sc atehn Sep eaettns kama eerie 60,000 
FHCs A cack accck neces tte wanheden ens eee ae 5,200,000 
JAPAN... sescesecececetcnetteceeeeceensemne seceeneeesties 1,330,000 
Cnr as es RE aye sea: 620,000 
Ghat sb: Planet ie Ree meee ere eerie ect 770,000 
INPONI CO cc earls get Racecar 630,000 
BaZa le hk cao aa 450,000 
114,860,000 


1,200,000 
70,000 
60,000 
40,000 
80,000 
60,000 

5,200,000 

1,330,000 

620,000 

770,000 
630,000 
450,000 


——— 


120,270,000 


COMPARISON OF ESTIMATES OF COTTON CROP WITH 


ACTUAL PRODUCT REALIZED. 


December 
estimates of 
Department of 


Agriculture. 
BALES. 

Season of 1897-98 9,100,000 
Season of 1898-99 10,000,000 
Season of 1899-00 8,900,000 
Season of 1900-01 10,100,000 
Season of 1901-02 9, 674, 000 
Season of 1902-03 10. 417,000 
Season of 1903-04 9,962,000 
Season of 1904-05 12,168,000 
Total, 80,321,000 


The average under estimate is over 8 per cent. 


Crop Statements 
after close of 
season, by N 


Chronicle. 
BALES. 


11,181,000 
11,235,000 

9.440.000 
10,425,000 
10.701,000 
10,758,000 
10,124,000 
13,557,000 


87,421,000 


The bale figures do not agree with our own table, as the 


actual bales are figured instead of statistical bales. 
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This table of print cloth statistics is made up for standard cloth 64 
threads to the inch, 28 inches wide and made usually of No. 28 warp and No. 
36 filling yarn. As now presented it differs somewhat in data and arrange- 
The waste is now figured as net waste and the 


ment from former tables. 


fifteen per cent. is fifteen per cent. of the cotton bought. 


Year. 


PRINT-CLOTH STATISTICS. 


Highest 
Price of, 
Print 
Cloth 
in Cents. 


CO CO He He OO 
s 


29 TO VO OO 
iia 
Noi ole 


. 


SELES 


CO ee OO OO 
eo 
» 


Lowest 


Price of 


Print 
Cloth 
in Cents. 


Average | 
Pice; 
(Not 

Average 

of High 

and 
Low.) 


8.30 


99 20 G9 DODO SOTO DOD WWW GH 91D 99 9 G9 9 G9 99H GH GH IH OOOO RR OL OTS IIH 
b+ He DD 00 DO OD O=3Ww wc GO 0O OD et DO So 28 5 OS He = t — 
WERE RRSSSSETSSRESASRESSSRASESSSASSEL 


Pace 
per Lb. 
in Cents 
at 7 yds. 
per Lb. 


Average 
Price of 
Middling | 
Uplands 
per Lb. 
in Cents. 


UKRSE SELF 


— 
OF OW OR MAAIIAIS 


Date 
Coro 


Probable | 
Cost per 
Lb. of 
Cotton 
Used 
in Cents, 
with 15 
per cent. 
W aste. 


Margin 
Between 
Cotton 
and 
Cloth 
in Cents 
per Lb, 
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COTTON CROP OF THE UNITED STATES EXPRESSED IN STA- 
TISTICAL BALES OF 500 POUNDS NET WEIGHT. 


Crop in Crop in Average 
thousands ice i i thousands Price in 
of bales. : of bales. 


1788-89 2,000 2,676,000 
1789-90 3,000 i 2,993,000 
1790-91 4,000 ; 2,643,000 
1791-92 6,000 3 2,588,000 
1792-93 10,000 3,069,000 
1793-94 16,000 FE 2,746,000 
1794-95 16,000 be 2,879,000 
1795-96 20,000 ‘ 3,592,000 
1796-97 22,000 c 4,582,000 
1797-98 30,000 - 3,672,000 
1798-99 40,000 : 4,293,000 
1799-00 70,000 1,526,000 
1800-01 96,000 H 429,000 
1801-02 110,000 r 286,000 
1802-03 120,000 f 2,000,000 
1803-04 130,000 : 2,062,000 
1804-05 140,000 L 2,242,000 
1805-06 160,000 
1806-07 160,000 
1807-08 150,000 
1808-09 164,000 
1809-10 170,000 
1810-11 160,000 
1811-12 150,000 
1812-13 150,000 
1813-14 140,000 
1814-15 200,000 
1815-16 248,000 
1816-17 260,000 
1817-18 250,000 
1818-19 334,000 
1819-20 320,000 
1820-21 360,000 
1821-22 420,000 
1822-23 370,000 
1823-24 430,000 
1824-25 510,000 
1825-26 700,000 
1826-27 540,000 
1827-28 650,000 
1828-29 730,000 
1829-30 700,000 
1830-31 770,000 
1831-32 780,000 
1832-33 890,000 
1833-34 920,000 
1834-35 921,000 - 
1835-36 1,014,000 . 10,940,000 
1836-37 1,078,000 : 8,997,000 
1837-38 1,365,000 F 9,991,000 
1838-39 1,045,000 : 10,344,000 
1839-40 1,668,000 . 10,274,000 
1840-41 1,288,000 . 9,682,000 
1841-42 1,337,000 : 13,436,000 
1842-43 1,945,000 
1843-44 1,692,000 
1844-45 1,987 000 
1845-46 1,726,000 
1846-47 1,513,000 
1847-48 2,034,000 
1848-49 2,499,000 
1849-50 2,000,000 
1850-51 2,041,000 


oS 


aT 
rr OoDOMmANAN; 


ooo oo 


Read price column with reference to first column of year figures. Prices 
given are for calendar year. 
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COTTON CROP. 


The cotton plant is mainly grown in the United States, 
India, Egypt, China, Brazil and Asiatic Russia. The cotton 
crop of the United States is the most important and the most 
useful, its price practically controlling that of other cottons. 
The Sea Island and Egyptian cottons have the longer staple, 
while the Chinese and Indian varieties are very short in staple. 
These latter cottons are practically consumed in the countries 
in which they are raised. 

In the cotton crop statistics, as given, various sources of 
figures have been consulted, and no one source accepted 
throughout. Not knowing the different methods of computa- 
tation employed by different parties, it is impossible to combine 
with accuracy; yet, the table given should be sufficient for 
practical purposes. The figures from 1870, on, are copied by 
courtesy of Colonel A. B. Shepperson, from various editions 
of his ‘‘Cotton Facts” and refer to the ‘‘Commercial” crop. 
The prices from 1821, on, are understood to be for Middling 
Upland cotton in New York. Read this column with relation 
to first column of yearly figures. 

Tables are sometimes given for the crop in earlier years, 
where the commercial bale weighed but 250 pounds. Modern 
Statistics are figured with the bale at 500 pounds net, so that 
the term ‘bale’? by no means conveys an unchanging meaning. 
It is necessary to standardize on some unit, for the weight of 
bales varies with different seasons, showing a tendency to in- 
crease each year. Thus, the net weights which average 420 
pounds in the season of °55-56, reached an average of 484 
pounds in the season °94-'95. Gross weights have run as high 
as 5380 pounds in certain states, for an average season. Egyp- 
tian bales are compressed into a size somewhat similar to the 
American bale, but the average weight is usually over 700 
pounds. The Indian bales, on the contrary, which are also 
more closely compressed than the American, usually weigh 
about 400 pounds. The Eyptian bale is packed to a density of 
45 pounds to the cubic foot, against perhaps 22 pounds for the 
ordinary American bale. 


Grades of cotton: 


Ordinary. Middling. 

Strict ordinary. Strict middling. 
Good ordinary. Good middling. 
Strict good ordinary. Strict good middling. 
Low middling. Middling fair. 


Strict low middling. — Fair. 
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Cotton is purchased by most manufacturers in the shape of. 
a bale. Small Southern mills in cotton raising sections can 
have their cotton delivered by team direct from the gin, with- 
out going through the compress.* In this way they save cost 
and the greater part of the transportation expense. ‘They also 
save in the strength of the cotton fibre itself, providing that 
the process of compression injures the fibre. This, in our 
mind, is only a theoretical advantage. There is no doubt, 
however, but that they get better cotton, being nearer the 
source of supply and having better opportunities for selection. 
The process of baling should receive enough attention by inter- 
ested parties to ensure a much more satisfactory trade bundle 
than formerly. However the cotton is finally delivered, it 
must be ginned first. 

As to the process of ginning, it is supposed to separate 
the fibre from the seed and leaf. We say it is supposed to do so, 
because the cotton bale proves that the process is not at all 
satisfactory. We think the machines are probably overcrowded 
or speeded too high. Discussion is continuous regarding the 
merits of the roller gin versus the saw gin. The saw gin is 
said to mangle and tear the fibre in a way which the roller gin 
may prevent. There is no doubt but there is great chance here 
for invention, which will gin cotton in such a way as to thor- 
oughly remove all foreign substances without harmful injury 
to the staple. 

While the seed, dirt and leaf, which form nearly a tenth of 
the weight of the usual bale, can be extracted in the mill at 
the picker and ecard, it is not equitable to have to pay for them 
at cotton prices. 

When cotton arrives at the mill in the shape of a bale, it is 
found necessary to cut ties and loosen up the cotton before use. 
This may be done in two ways. One method being to pull the 
bale apart by hand, and the other to pass it through a bale 
breaker or similar machine, which loosens up the cotton by 
means of beaters. The hand method is probably less liable to 
damage the cotton, but the question of expense may favor 
mechanical means. Some of the round bales require special 
treatment. 

When the cotton arrives at the mill it starts on a continu- 
ous journey through successive machines. In spite of the fact 
that such machine process is believed to tear and weaken the 
fibre more or less, we find that the higher grades of yarn and 
cloth demand the greater number of machine methods. The 
question as to the proper selection of machinery introduces 
chance for the gravest error. An old mill management should 
haye experience enough to guide them, but a new mill may 
easily err. Whenever a mill is built by capitalists who have 
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had little experience in cotton manufacturing, it is usually 
wise to adopt suggestions of a competent mill engineer. 

In cotton machinery, as well as other trades, there are well 
known specialists. It is possible to buy an entire mill equip- 
ment from single concerns, but we should hesitate in advising 
such a course. The field is too broad for any one concern to 
monopolize the best products of every class. Realizing this we 
have personally devoted our energies to a few special machines 
and are confident that we excel in those lines. 


Our Cotton BALE SHEAR 


<a] 
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/ OPEN FOR 
BUSINESS. 


OUR COTTON BALE SHEAR. 


We have supplied the trade with shears of various pat- 
terns for many years. Our present device has given universal 
satisfaction wherever used, and we have sold many hundred 
pairs. 

A device of this kind depends fully as much on workman- 
ship and material as on design. We have never heard of any 
“ase where our present shears failed to give perfect satisfaction 
and a purchaser may be assured in advance that he is not try- 
ing an experiment. There is no need of argument against the 
old custom of cutting ties with a dull axe as the insurance peo- 
ple have condemned that for us. The question of expense need 
not stand in the way as the price is but $10 per pair. 

Specify in ordering whether the ties to be cut are 
on American or Egyptian bales, The Egyptian bale hay- 
ing a wider tie, requires a different pattern of shear; a mill 
using both kinds of cotton, can use the Egyptian shear for both 
bales. 
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OPENING AND PICKING. 


In arranging the picker room, care must be taken for pre- 
vautions against fire, as the action of the swiftly revolving 
beaters is very apt to make sparks, providing any metal sub- 
stance should be fed in with the cotton. Hot bearings can also | 
make trouble, as there are many swiftly revolving shafts. 

The picking machinery is the heaviest used in the ordinary 
manufacture of cotton into cloth, and great care must be exer- 
cised in setting it up and properly leveling the parts. All 
revolving shafts should run without cramping, and the beaters 
should be nicely balanced. It is not necessary to specify 
details, as only the usual mechanical skill is necessary. Unfor- 
tunately, all men who handle machinery are not mechanies in 
the proper meaning of the word. A little careful oversight, 
therefore, will do no harm. 

Great improvement has been made in picking machinery in 
late years. Without going into the various rival processes, it 
‘an be stated as a general axiom that the method which cleans 
the cotton with the least mechanical action is probably the best. 

The use of good modern feeders in the pickers’ room will 
help more toward a thorough opening up and mixing of the 
fibre than any other single improvement. It will also tend to 
prevent crowding and make more even laps. 

It is of course essential that an even lap be produced. A 
good clean lap cannot be made on any machine that is crowded, 
as there is not time or opportunity for dirt and leaf to separate 
from the fibre. Dirt should be removed from under the beaters 
with regularity, and cleanliness in this department should be 
regarded as a virtue of the highest order. Oiling should be 
attended to by a competent hand, as this machinery is more 
than usually liable to trouble from dry or hot bearings. 

The overseer of this room should be a good manager, and 
should keep his accumulations of laps regular and not exces- 
sive. If the weight is irregular, the laps having the greatest 
variation should be run through again. Picking machinery 
uses a great deal of air in the various fans, and we have always 
advised that this air be taken from the interior of the mill 
itself, rather than from the outside. We see no reason for 
changing our opinion. 
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WOOD’S BELT HOLE GUARDS. 


We have introduced thousands of the Belt Hole Guards, 
originally patented by Mr. B. L. Wood, and can furnish the 
best article of the kind ever made. Our patterns are varied to 
meet the requirements, and have no joints or edges to wear the 
belt. 


' 


i 


FOR CROSSED BELTS. 


Wood's Belt Hole Guards are desirable for the following 
reasons: 

Ist. By the rotary movement of the covers the belt hole 
is much reduced in size, at least three-quarters in cross belt 
holes. ‘To illustrate, a two-inch cross belt requires a hole about 
four inches wide by its spread, say six to ten inches in length. 
These guards reduce the hole to about three-fourths of an inch 
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in width by about nine to ten inches in length, being a reduc- 
tion in the size of the hole from thirty-two square inches to 
only six. . 

2d. The floor may be flooded, in case of fire, to the depth 
of two inches with no danger of the water running through 
the belt holes and injuring goods and machinery in the rooms 
below. 

3d. In case of fire these guards prevent the flames from 
passing through the belt holes, either up or down, and are of 
the utmost importance in this particular. 

4th. They prevent dirt, cotton, threads, waste, spools and 
other articles from passing through the belt holes into the 
lights, or the cards, or other machinery below. 

5th. ‘There is always a great quantity of imperceptible 
dust passing through the belt holes, following the current of 
air caused by the motion of the belt. These guards prevent 
them to a great extent. 

6th. They very largely prevent the heat from passing 
from the lower to the upper room. 

7th. They never require to be oiled and will never clog 
up and stick. 

Sth. They prevent any twisting of the belt. 

9th. The movement of the cover is so easy that there is 
no material friction or wear of the belt, it requiring but a 
slight touch of the belt as it moves from one pulley to another 
to carry the cover with it. 

10th. The movable top keeps the belt square on the pul- 
ley and prevents it from running part on the tight pulley and 
part on the loose pulley, as is often the case. 

ith. They are highly recommended by Insurance Com- 
panies. 

We like to trade with mills that think the best is none too 
good for them. An order for these Guards will place yours in 
that category. 


DIRECTIONS FOR ORDERING. 


If care is used in following these directions, much trouble 
will be saved. Reference to the accompanying diagrams will 
make the matter plain. 

Ordered sp yt l 6 5 Steriaed 2 edeos NO eat a oad een esto a 
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FOR STRAIGHT BELTS—ANSWER THE FOLLOWING 
QUESTIONS : 


STRAIGHT BELTS No. of machines guards are 


Feduired Lori oie. g- eer ok 
Widthot Belt: (205. se. 
Diameter of Pulley.............-... 
Distinte A toBs 28s e. 
PPepanGe ys GO Otis, eee 
SMS sc et Per cae oh eae BPN ee 
Distance © to: Dee ee: 
Distance Belt is from ma- 


chine when on pulley next 


SMELT: TULANE Us Sopete Ape apne aime 


FOR CROSSED BELTS—ANSWER THE FOLLOWING QUEs- 
TIONS: 


Cross BELTS. 


MACHINE. 


Number of machines guards are required for... ee 
ft TO ORES: Sanne Seana cee, Brees i SRT ees SS AEN ne? 
Distance A to B................. RN Re oe ei ee ee ee clears repeat Satie 
MME OTs HOLLY ics ccc tesa y- cures snsh panned Sense dee cntes eggieta eb -oveesdeabaen gitar ges ceance dt 
ALE pi Salih Se Rabe RR Oe ave ete che ft IN en Tee Ee 
SEL EE ae BBR Ra iio oenelepr eres ae see ceca ay RRS Se pn a eee Se Bere 
Seg a ng ee RA Epes ec oe RN 
Distance F to E, (5 in. above floor.) ....... ce csceeececeeeeeeetseeeeees esenee cee 
Distance H, when belt is on pulley next to machine..................--. 
Distance G, (5 in. above floor.) ........ feces eeseeesese esters ceenenes creeaeneens 


28 OIL CANS. 


GETCHELL’S IMPROVED 
THOMPSON OIL-CAN. 


We have been intimately connected with the manufacture 
of oil*cans for over 40 years. 

During the term of the Thompson patent we manufactured 
an oil-can that was not equalled for economy, convenience 
and durability; and in introducing the improvement of a re- 
movable air-chamber and vent-tube with a case-hardened deliy- 
ery-tube, we have made the Getchell Improved Thompson 
Can superior to all others that we have any knowledge of. No 
other oil-can has been sold in such quantities as the Thompson 
of our make. 


GETCHELL’S OIL-CANS. 


We stamp every can and guarantee it to be perfect. 

Before concluding that a cheaper canis as good as ours, 
we ask for a trial in connection with any other in the market, 
feeling confident that our cans have no equal for economy in 
the use of oil, neatness and durability. 
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DIRECTIONS FOR ORDERING GETCHELL’S IMPROVED 
THOMPSON OIL-CANS. 


Large . . 3 in. high, 234 in. diam., holding 3 gills. 
Serna cwr a ee 205. SS oS ‘ Pa 
mater ts Dea 8 cS Dg '* es * if: exo 

We distinguish the tubes by the size of the holes: That is, 

No. 19 has a hole No. 19 wire gauge; No. 20 has a hole No. 20 

wire gauge. Those most frequently wanted are Nos. 19, 20 

and 21; but we make tubes with any size of hole to order. 

Our common length of tube is 3144 inches. Tubes of greater 
length we make to order. 

‘Send for sample lot of cans. 

A proper system of oiling will make a heavy cut in the 
repair bill. The better the oil-can, the better the chance of 
intelligent use. 


CARDING. 


The card room, as now constituted, contains revolving flat 
cards, drawing frames, and coarse and fine roving frames. 
Many mills also still use the railway head and lap winder, and 
combing machines are becoming quite a common factor, 

This room is arranged under the usual mill plan; an over- 
seer and second hand being required to supervise the help. It 
has been found advisable in the arrangement of mills to have 
a different overseer over each department, so that each one can 
criticise the others’ product and keep him up to the mark. 

As in other departments of a mill, crowding should not be 
allowed in any event. The machinery is designed for certain 
speeds and productions, and no machine bears over production 
so badly asa card. The clothing is apt to be seriously dam- 
aged, and the product affects all the subsequent machinery. 

All the machinery in the carding room must be substan- 
tially set in place and accurately leveled. The floor under the 
machinery should be protected with galvanized iron having 
upturned edges. The cards require special attention in setting 
up and application of the card clothing. While there are many 
kinds of ecard clothing in use, there is probably little question 
as to which are the better grades. It is poor economy to use 
any other. 
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Cards should be properly ground before use. Plenty of 
time should be taken, and this job should be carefully super- 
vised. The more accurately the card is made mechanically, 
the less will be the necessity for grinding, as it is in this first 
grinding that all inequalities must be removed. 

In setting up and starting roving-frames, see that all parts 
are level and in line, and firmly fixed where they belong; rub 
the steel rolls lengthwise with whiting and oil, on a piece of 
card clothing. ‘This will take off all the sharp edges and make 
them run much better. Oil the shells and all roll bearings and 
wipe off all dirty oil. Run some time before putting work into 
them. Look out for hot bearings; they damage the machine 
and are very liable to set loose cotton on fire. Each spindle and 
flyer wants the same attention in starting that it would have if 
there were but one to be run instead of thousands. If any- 
thing is found broken or damaged so that it will not fill its re- 
quirements properly, it should not be tinkered, but thoroughly 
made good without delay. Careful attention to the covering 
of the top-rolls will detect any uneven places and save trouble 
later. 

Great attention has been given in late years to providing 
a proper temperature and moisture in the various parts of the 
mill; not only for the benefit of the cotton processes, but also 
for the benefit of the help in hot.weather. We do not care to 
specify any particular plan, but certainly recommend that 
some efficient means be employed for this purpose. 


CARD CLOTHING. 


Ppt Points per Square American No. of 
English Counts. Host. 1 Wire. 
60s 43,200 28 
70s 50,400 . 30 
80s 57,600 31 
90s 64,800 32 
100s 72,000 33 
110s 79,200 34 
120s 86,400 35 
130s 93,600 ; 36 
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The tables which follow for numbering roving have been 
extended and adapted for numbering from weights in tenths of 
grains. ‘Twist in all cases is 1.20 times the square root of the 
number. 

In the earlier editions of our catalogues, we grouped the 
yarious departments in turn, illustrating our machinery for 
each process, and following up with rules and tables. In view 
of the time and trouble for re-arrangement of each edition on 
this plan, we shall now group all our standard matter together 
so that changes in the latter portion of the book can be more 
easily made in following editions. 


4 
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RULES FOR CARDERS. 

To determine the number of hanks or decimal parts of hanks to the pound for 
carding, drawing, slubbing, roving and yarn, according to a given 
number of yards reeled or measured:— 

Multiply the number of yards by 84 and divide by their weight in 
grains; the quotient will be the hanks or decimal parts of hanks required; 
One yard of No. 1 roving or yarn weighs 8} grains. 


To ascertain what number of yarn will be produced from a given drawing or 
sliver :— 

Measure off a convenient number of yards of sliver, multiply this 
number by extent of drawing on roving and spinning heads, then multiply 
by 83 and divide by the weight in grains, which will give the number of 
yarn produced from the given sliver. HLxample: Take two yards of sliver 
weighing 20 grains, and suppose it is to be drawn 5 on roving and 10 on 
spinning. 

2X5 X10 83=833.3,+-20=No. 41.6, the number of yarn. 

To determine what weight a given length of drawing, slubbing, roving or 
yarn should be to equal a given number of hanks or decimal parts of 
hanks :— 

Multiply the given number of yards in length by 84 and divide by the 
number of hanks or decimal parts of hanks required; the quotient will be 
the weight, in grains, of the given length of drawing, roving or yarn. 

To number the yarn produced from roving: — 

Reel or measure off a convenient number of yards of roving; multiply 
this number by extent of drawing on spinning heads. This product 
multiplied by 83 and divided by the weight, will give the number of yarn 
which would be made from the roving. Example: Suppose 5 yards of 
roving weigh 20 grains, and the draughtis10. Then 5X 10X81=416.6,+20= 
20.8, the number of the yarn. 

Given, the weight of lap from the picker, and draught and doublings from the 
card to the spinning frame: To find the weight at any given point and 
number of yarn that will be produced:— 

Example: Weight of lap, 9 oz.; single carding, draught, 100; railway 
head, draught, 4; doublings, 14; first drawing, draught, 4, doublings, 3; 
second drawing, draught, 44, doublings, 3; slubbers, draught, 4; inter- 
mediates, doublings, 2, draught, 53; fine frames, doublings, 2, draught, 63; 
spinning frames, draught, 74; allowance for flyings and strippings in 
carding, 12 per cent.; allowance for take up by twist in slubbing, inter- 
mediate, fine and spinning frames, 3, each, or about } in all; with the 
following result :— 
9X 437.5=3937.5 grains in 1 yard of lap. 
3937.5+100=39.375 grains in 1 yard after leaving card, were there no loss. 
33.375 X .88=34.65 grains in 1 yard after deducting 12 per cent. for flyings 

and strippings. 

34.65 x 14+-4=121.27 grains in 1 yard after leaving railway head. 

121.27X3+4=90.95 grains in 1 yard after leaving first drawing. 

90.95 X3+43=60.63 grains in 1 yard after leaving second drawing. 

60.634 X 37 X 12=187.76 grains in 12 yards after leaving slubbers. 

187.76 X2+5}3 X $7=70.48 grains in 12 yards after leaving intermediates. 

70.48 X 2+63 X $7=22.39 grains in 12 yards after leaving fine frames. 

22.39--73 X 3{7=3.081 grains in 12 yards after leaving spinning frames. 

3.081 x 70=215.67 grains in 1 hank after leaving spinning frames. 

7000-215.67=32.45 number of yarn. 

Rule: Multiply the weight in ounces of one yard of lap by 437.5 (grains 
in an avoirdupois ounce), to reduce to grains; divide by draught of card 
and multiply by 33, to give weight with allowance for loss in carding; for 
each successive process, multiply by the doublings and divide ‘by the 
draught, and on slubbing, intermediate, fine and spinning frames multiply 


CARDING. 33 


by 3? to allow for increase in weight by twist; at slubbers multiply by 12 
for a common number of yards to weigh; and at spinning frames by 70, to 
give weight per hank, and divide 7000 by the product to determine the 
number of yarn. 


NOTE.—Roving and yarn contract in twisting, and anallowance should 
be made for this in all computations for a twisted product. Thisallowance 
will vary with the number of the yarn and amount of twist put in. 


To find the weight of lap required to produce a given number of yarn, and 
also the weiyht at any given point, the draught and doublings being 

known:— 

Example: Suppose the draught and doublings the same as in the 
preceding, and we wish to produce No. 32.45 yarn. 
7000+-32.45=215.71 grains per hank. 
215.71+70=3.081 grains per 12 yards. 
3.081 X 35 73=22.39 grains per 12 yards after leaving fine frames. 
22.39 34 X6}+2=70.49 grains per 12 yards after leaving intermediates. 
70.49 X $3 X53+2=187.78 grains per 12 yards after leaving slubbers. 
187.78 35 X4+-12=60.63 grains per 1 yard after leaving second drawing. 
60.63 x 45+3=90.95 grains per 1 yard after leaving first drawing. 
90.95 x 4+3=121.27 grains per 1 yard after leaving railway-head. 
121.27 4~14=34.65 grains per 1 yard after leaving card. 
34.65 x 100 X 199 =3937.5 grains per 1 yard of lap. 
3937.5~+437.5=9 ounces per 1 yard of lap. 

Rule: Divide 7000 by the number of yarn desired, and that quotient by 
70 to give the weight of 12 yards; multiply by the draught of each machine 
and divide by the doublings; for spinning, fine, intermediate and slubbing 
frames multiply by 34 to allow for decrease in weight by taking out the 
twist; at second drawing divide by 12 to give the weight of one yard; 
multiply by 199 at the card to allow for loss, and divide by 437.5 to give : 
weight of lap required in ounces. 


34 CARDING. 
TABLE FOR NUMBERING ROVING. 


12 yds. 12 yds. : i 
weigh ar weigh eee weigh eae 
grains. 8: grains. i grains. 8. 

Viet e-O0.008" 9. HM Dat > : : 30. 3.33 
2 | 83.33 pie Os oe sal et L| 4.33 -L | oes 
A) 71.438 2 £O.67 Ay ee Sn A 2) 4.31 2| 3.31 
6 | 62.50 3 | 10.75 | 6:13 | 4.29 | 3.30 
. 55.56 4) 10.64 .4/ 6.10 A} 4.27 A] 3.29 

2. 50.00 5 | 10.538 .» | 6.06 5 | 4.26 5 | 3.28 
2 | 45.45 6 | 10.42 | 6 | 6.02 6 | 4.24 64 or2d, 
A | 41.67 7 Oe: oT death o al. | vA. 22 odes 
6 | 38.46 .8 | 10.20 | 5.95 | 4.20 8| 3.25 
sot i pecualrill soe OSLO 9} 5.92 9 | 4.18 9| 3.24 

3. 33.33] 10. 10.00 | 17. 5.88 | 24. A17 | 31 3.23 
1 | 32.26 21! 9:90 210 -5.80 | 4.15 ol |. 3.22 
2} 31.25 4 9.80 § BF) fed iyo} | 2| 4.13 san | ode auks 
0 | 30.30 0 wea Ease eS | 4,12 col) ale 
A] 29.41 A 9.62 A] 5.75 4) 4,10 4] 3.18 
5 | 28.57 Oo 9.52 Sul eeeo sak | 4.08 Maple menial Url 
A eters: A; 9.43 6 | 5.68 6 | 4.07 6] 3.16 
1 27.03 Ath 9.385 .7| 6.65 .7| 4.05 A or Es 
8 | 26.32 3 9.26 8} 5.62 8} 4.03 8] 3.14 
9 | 25.64 oO 9.17 ASTAR Batak, 9} 4.02 RS pias be 

4. 25.00f 11. 9.09 | 18. 5.56 | 25. 4,00 | 32. 3.12 
-l | 24.39 ail. DOL Pan. 52 pL ESS Ba ES ciel b 
2 | 23.81 2 8.93 2| 5.49 2) 23.07, ae es ey) Eh 
-o | 23.26 | 8.85 3 | 5.46 | 3.95 63.1 oslo 
A | 22.73 aM Oe 42) 5.43 A! 3.94 4] 3.09 
bo | 22.22 5 8.70 5 | 5.41 5 | 3.92 .5| 3.08 
G | 21.74 6 8.62 6 | 5.38 6| 3.91 sO eeoOu, 
SG) eas “ff 8.55 .7| 5.35 1, 3.89 Ay (il ern 0) i 
8 | 20.83 3 8.47 28 | 5.32 8| 3.88 | 3.05 
9 | 20.41 aS) 8.40 9 | 5.29 9| 3.86 J 9| 3.04 

5. 20.00] 12. 8.33 | 19. 5.26 | 26. 3.85 | 33. 3.03 
SIN BSS eh shal gio O | 5.24 Be a ays me td BE Bs 
Sal be TRS Ors: 2 8.20 2] 5.21 2| 3.82 2 OL 
| 18.87 3) 8.13 Sa be TN. .3| 3.80 .3| 3.00 
A | 18.52 4 8.06 2) 5.15 4/ 3.79 4) 2.99 
al Were te! | 8.00 3 Tp fees ee 5 amt ts Fs 5 | 2.99 
Ga eeieOo 6| 7.94 6] 5,10 <6:|)) 3.06 64 52.95 
-7 | 17.54 AY 7.87 af |2.0.08 Ay it Rat eh: ay bl ae’ 
8 | 17.24 8 Those! .8 | 5.05 8| 3.73 8 | 2.96 
9 |-16.95 Oi 7. TD 2 |. 5.03 ed hake ga 8 oe 
: ) . 7.69 | 20. 5.00 | 2%. 3.70 | 34. 2.94 
ok il. 7.63 Ll | 4.98 Lo 69 1] 2.93 
2 «2 7.58 2| 4.95 2| 3.68 2{ 2.92 
20 ah sone: o 7.52 2 | 4.93 30 | 3.66 | 2.92 
42 | 15.62 A 7.46 24] 4.90 42| 3.65 4/ 2.91 
5 | 15.38 5 7AL | 4.88 5 | 3.64 | 2.90 
26) 155 6 7.35 6 | 4.85 6} 3.62 6| 2.89 
-7 | 14.938 7 7.30 7 | 4,83 Ry ge Pe aE 7 2.88 
8 | 14.71 8 7.25 3} 4.81 8 | 3.60 Bala 
9 | 14.49 0 7.19 oo ATS 9| 3.58 97) FRO 

7. 14,29] 14. 7.14] 21. 4.76 | 28. 3.57 | 35. 2.86 
-L | 14.08 ail 7.09 wl | 4.74 sL:|-. ‘(3.56 ol 82200 
2 | 13.89 ae 7.04 2| 4.72 2| 3.55 2| 2.84 
0 | 13.70 3) 6.99 | 4.69 | 3.53 | 2.83 
4 | 13.51 4A] 6.94 A) 4.67 A} 3.52 4] 2.82 
sD lle Lovde 5 6.90 | 4.65 5 | 3.51 | 2.82 
sOul GliodsLO 6 6.85 6 | 4.63 6] 3.50 -64) 2.0 
Abele ASS iS) ah 6.80 Yelle 2 opie at At .7| 2.80 
Hoy Pah y 8 6.76 | 4.59 8 0 | sages 
AS A food IO 5) 3) 6.71 9 | 4.57 9 2) Bate 
. : ' : 22. 4.55 , 36. 2.78 
AVE eal J5) il 4 wl} 4.52 all Ra gear 
sal eel BO 2 6.58 .2| 4.50 2 2) 2.76 
| 12.05 3 6.54 | 4,48 oO «Date 
4] 11.90 4| 6.49 4/ 4.46 A 4| 2.75 
fy!) Mey ae) 5 6.45 5| 4.44 5 5| 2.74 
2ORELL. OS 6 6.41 6 | 4,42 {o: 6| 2.73 
«7 | 11.49 AY | 6.37 .7| 4,41 Sf 3) ees ome 
$99] 611,56 8 6.33 8| 4,39 8 8 | 2.72 
9 | 11.24 9 6.29 9] 4.37 9 Oly eek 
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TABLE FOR NUMBERING ROVING. 


weigh’ Hank | YJgu) Hank [Ycigy') Hank PIU) Hank 
| grains, eid aa grains, ay bee grains. et pa. grains. aprons: 
37. 2.70 | 48. 2.08 § 65. 1.54 100 1.00 
‘2 2.70 sah 2.07 AS a aay 101 99 
oy 2.69 A 2.07 66. p52 102 98 
Pe] 2.68 6 2.06 oD bebo 103 OF. 
4/| 2.67 8 2:05 4 67 1.49 104 96 
5 | 2.67 149 2.04. sb AS 105 .95 | 
6] 2.66 2} 23.08.) 68. | 1.47 106 94 
ah 2.65 10 2/02 <6 (bt DAG 107 .93 
8} 2.65 PGs) e2.02. 1.695. I 2.45 108 .93 
2D 2.64 eee] eed 5| 1.44 109 .92 
38. 2.63 } 50. 2.00 | 70. 1.43 110 91 
¥ | 2.62 2 1.99 5) 1.42 | 111 90 
Py 2.62 4 1.98 i 8 1.41 112 89 
oo 2.61 6 1.98 ay 1.40 2 Bs Wes 88 
4/| 2.60 Sue aot 72s mSSeiet 4 88 
0 1 260 BL 1.96 {Buln 233 115 87 
6} 2:59 Pe OBE: Tox iter 116 86 
ATi 2.58 4 1.95 5 1.36 ni We 85 
so) 2.58 Apes OA NTL e1.36 118 85 
Sot Bey fa -8| 1.93 5 Pi 4ii34 119 84 
39. 2.56 f 52. 1.92 V5 1533 120 83 
ak 2.56 Py” 192 5 1.32 121 283 
72 | 2.55 4] 1.91 | 76 ios 122 82 
Shy aay E Gil, 1290 Fe eel ss. 123 81 
A 2.54 8 1.89 Ti Aye {0. 124 al 
Ax Bibs 4 63 1.89 5 1.29 125 380 
AS POs) AP tie aa ltctedn Marke: 1.28 126 79 
sath ce eS a Lars se an Ae Nae the} 
Fonte 20Dd 64° 1:87. 1 79 RO 128 hes: 
pO the (251 | 1.86 By) 11.26 129 78 
40. 2.50 | 54. 1.85 | 80 1.25 | 130 Uy 
2} 2.49 over Leo Rob AL 240 Se 76 
4} 2.48 4] 1.84 J 81 os SZ 76 
267} 2:46 36h" 1.83 5} 91:23 133 By 3) 
3 2.45 8 1.82 82 1,22 134 old 
41. 2.44 I 55. 1.82 Bi Ac aT 135 74 
ie 2.43 Py 1.81 83 120 136 74 
4] 2.42 4] 1.81 Aer ea LON fora is yi 73 
6| 2.407 4.6] 1.80 | 84. | 1.19 | 138 o72 
38 2.39 8 1.79 At Paley 139 Wei 
nic: be 2.38 1 56. 1.79 | 85. 1.18 | 140 aL 
ty 2.37 2S 17S PAS tp UR Li 141 brad 
4] 2.36 AAT Tf. 8650 NITE 142 270 
Orn B35 SG e777 SDik SEG 143 70 
8} 2.34 fe ped Fes ye Wits ty (nual (ral len le 55 144 269 
43. 2.33 7 5'7. 1.75 <6: 41.14, 1-145 6 
Se ow L JOP UBT SSue keke: 146 .68 
A 2.30 A INTs AG: 13 147 68 
6| 2.29 OACHIs | S95 teeta 48 6 
38 2.28 8 Bares ib 1S 149 267 
44. 2.27 | 58. 1.72 | 90. BW bi 150 67 
2 2.26 oy a ar C 5 1.10 152 .66 
044. 2.25 pr: Sal Means Ura PN eS WD TUGM LB .65 
a: (2.24. Po Pos bar a 51 1.09 | 156 64 
8 2.23 8 147G 92 1.09 158 63 
45. 2.22 1 59. 1.69 5 1.08 160 62 
wipe eet 21 1.69 } 98 1.08 162 62 
412.20 4] 1.68 Biel OF 164 61 
05 We Pa ES 6] 1.68 7 94 1.06 166 60 
hs 2.18 8 1.67 5) 1.06 168 .60 
46. 2.17 | 60. LO7- |) O85. $0.05 5170 59 
ay 2.16 » 1.65 5 1.05 172 D8 
4)" 2.16 1 61. 1,64 ] 96 1.04 ] 174 D7 
6 2.15 5b 1.63 | 1.04 176 cpp 
8 2.14 f 62. 1.61 97. 1.03 178 206 
47. 2.13 5 1.60 a tO 180 256 
2 |. 2512 | 68. 1.59 | 98 LO2MAtSss 255 
2511 smilie" 1257 BD al O2s fl 84: 54 
6.1) 2.10.5 64, 1.56 | 99 1,01: 186 54 
8] 2.09 ILS 1468 Be hvel.O7 188 53 
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TWIST OF ROVING. 


Twist, 
Square} 1.2 x peer? Square) 
root. sq. ing root. 
root. ¥ 
co46 08] .80) .894 
.oo2 i404 <821..906 
046 AS 4. O17 
361 43.1. .86) 2927 
374 457 .88) .938 
PSO AGE .90). .949 
400 AST .92) .959 
412 ADE .94) .970 
424 51t .96) .980 
.436 624 .98] .990 
A47 5441.00) 1.000 
458 5511.02] 1.010 
469 5647 1.04| 1.020 
480 .58 41.06] 1.030 
490 .0941.08) 1.089 
500 .609 1.10] 1.049 
510 61 | 1.12) 1.058 
.520 .62 11.14] 1.068 
529 63 FLAG O77 
539 .6541.18;/ 1.086 
548 .66 11.20) 1.095 
557 BT Bilas ait Op 
566 .68 7.1.24] 1.114 
O74 .69 11.26] 1.122 
.083 TOW Lert 
ove 7a Pulse LAO 
600 72 bAlon| IATA 
608 PS Lie 4 Lbs 
616 .7411.36] 1.166 
624 TO 1 Lash. 7b 
.632 .76 11.40) 1.183 
640 See oh et We See is SY 
648 .78 4 1.44] 1.200 
656 .79 11.46] 1.208 
663 .8091.48) 1.217 
RaW 8041.50) 1.225 
678 BPE 2) 1,233 
686 82 41.54) 1.241 
693 8311.56) 1.249 
.700 8411.58) 1.257 
wiz .85 471.60) 1.265 
714 .86 4 1.62) 1.273 
Nie ah (S77 1.641283: 
.728 .87 41.66) 1.288 
.735 .88 41.68] 1.296 
742 8991.70} 1.3804 
748 .90 41.72!) 1.311 
755 .91 41.74) 1.819 
762 FOL Bi Ae B27 
.768 .92 41.78] 1.334 
The 93 41.80/ 1.342 
781 9441.82) 1.349 
787 9411.84) 1.356 
194: 95 41.86] 1.864 
800 9641.88) 1.371 
.806 9741.90] 1.878 
812 .97 1.1.92) 1.386 
819 .98 41.94) 1.393 
825 .99 1 1.96} 1.400 
.831 | 1.00] 1.98} 1.407 
837 | 1.0012.00) 1.414 
(840 0 20 eLO2 hie 21 
.849 | 1.02 | 2.04] 1.428 
854 | 1.02 | 2.06) 1.435 
.860 | 1.03 | 2.08) 1.442 
.866 | 1.04] 2.10] 1.449 
o72 | 1.054 2.12) 1.456 
877 | 1.05} 2.14) 1.463 
.883 | 1.06] 2.16) 1.470 
889 | 1.07} 2.18) 1.476 
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1.44 

1.45 | 3.18 
1.46 | 3.21 
1.47 13.24 
1.48 | 3.27 
1.49 | 3.30 
1.50 | 3.33 
1.51 | 3.36 
1.52 13.39 
1.53 | 3.42 
1.54 3.45 
1.55 | 3.48 
1.56 | 3.51 
1.56 | 3.54 
1.57 13.57 
1.58 | 3.60 
1.59 | 3.63 
1.60 13.66 
1.61 | 3.69 
1.62 | 3.72 
1.63 | 3.75 
1.64] 3.78 
1.65 | 3.81 
1.65 | 3.84 
1.66 13.87 
1.67 [3.90 
1.68 13.93 
1.69 | 3.96 
1.70] 3.99 
1.71 | 4.02 
1.71 | 4.05 
1.72 | 4.08 
1.73} 4.11 
1.74] 4.14 
1.75 14.17 
1.76 | 4.20 
1.76 | 4.23 
1.77 | 4.26) 
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2.078 
2.088 
2.098 
2.107 
2.117 
2.126 
2.135 
2.145 
2.154 
2.163 
2.173 
2.182 
2.191 
2.200 
2.209 
2.218 
2.227 
2.236 
2.245 
2.254 
2.263 
2.272 
2.280 
2.289 
2.298 
2.307 
2.315 
2.324 
2.332 
2.341 
2.349 
2.358 
2.366 
2.375 
2.383 
2.392 
2.400 
2.408 
2.416 
2.425 
2.4383 
2.441 
2.449 
2.458 
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2.585 
2.592 
2.600 
2.608 
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2.623 
2.631 
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2.646 
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TWIST OF ROVING. 


|Twist, 
Square] 1.2 x 
root. | sq. 
root. 


Hank 
roy- 
ing. 


Square} 1.2 x 
root. sq. 
root, 


2.665 | 3.20] 10.62 
2.674 | 3.21] 10.68 
2.683 | 3.22 | 10.74 
2.693 | 3.23 ] 10.80 
3.24] 10.86 
3.25 | 10.92 | 3.305 | 3. ; 
3.26 | 10.98 | 3. ‘98 | 15.26 
3.28 | 11.04| 3. 99] 15.33 
3.29 ]11.10 | 3.332 | 4.00 ]15.40 |; 
3.30] 11.16 | 3. (01 | 15.47 
3.31 | 11.22 | 3.350| 4.02 [15.54 
3.32 | 11.28 | 3.359| 4.03 15.61 
3.33 | 11.34/35. 104 | 15.68 
3.34] 11.40] 3. 105 | 15.75 
3.35 | 11.46 | 3.385 | 4.06 | 15.82 
3.36 | 11.52 | 3.394| 4.07 | 15.89 
3.37 | 11.58 | 3.403 | 4.08 | 15.96 
3.38] 11.64 | 3.- :09 | 16.03 
3.39 [11.70 3. .10 116.10 
3.40 | 11.76] 3. 12 116.17 
3.42 | 11.82 | 3.438 | 4.13 | 16.24 
3.43 | 11.88 | 3.447 | 4.14]16.31 
3.44]11.94| 3.455] 4.15] 16.38 
3.45 | 12.00] 3. 16 | 16.45 
3.46 | 12.06 | 3. 17} 16.52 
3.47 | 12.12| 3. 118 | 16.59 
3.48 | 12.18 | 3. 19] 16.66 
3.49] 12.24) 3. 20 16.73 
3.50 | 12.30 | 3. .21]16.80 
12.36 | 3.2 (22 116.87 
12.42 | 3.: 23 116.94 
12.48 | 3.1 2417.01 
12.54) 3. .25 | 17.08 
12.60) 3. .26 [17.15 
12.66 | 3.558 | 4.27 | 17.22 
12.72 | 3.1 .28 | 17.29 
12.78 | 3.5 .29 17.36 
12.84| 3.583 | 4.30 ]17.43 
12.90 | 3.592 | 4.31 ]17.50 
12.96 | 3.600 | 4.32 | 17.57 
13.02 | 3.608 | 4.33 | 17.64 
13.08 | 3.617 17.71 
13.14 | 3.625 17.78 
13.20 | 3.633 17.85 
13.26 | 3.641 17.92 
13.32 | 3.650 17.99 
13.38 | 3.658 18.06 
13.44 | 3.666 18.13 
13.50 | 3.674 18.20 
13.56 | 3.682 18.27 
13.62 | 3.691 18.34 
13.68 | 3.699 18.41 
13.74 | 3.707 18.48 
13.80 | 3.715 18.55 
13.86 | 3.723 18.62 
13.92 | 3.731 18.69 
13.98 | 3.739 18.76 
14.04| 3.747 18.83 
14.10 | 3.755 18.90 
14.16 | 3.763 18.97 
14.22|3.771 19.04 
14.28 | 3.779 19.11 
14.34| 3.787 19.18 
14.40| 3.795 19.25 
14.46 | 3.803 19.32 
14.52/3.811 19.39 
14.58 | 3.818 19.46 
14.64 | 3.826 19.53 |. 
14.70 | 3.834 19.60 | 4. 
14.76 | 3.842 19.67 
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SPINNING FRAMES. 


It is rather difficult to add anything to the advice we have 
been giving constantly for years as to the use ‘and choice of 
spinning frames, for conditions have not changed materially 
since the high speed spindle was generally accepted. Most of 
our recommendations as to detail of construction have been 
adopted by all of the regular frame builders. We must again 
call attention to the fact that we do not build spinning 
frames ourselves, as our position is often misunderstood. 
We furnish other builders with spindles, rings, separators, 
and lever serews, and also supply these in changing over old 
frames. 


GENERAL CARE OF FRAMES. 


New frames should be carefully leveled both ways before 
starting, and old frames should be gone over with a level at 
intervals, to see whether they need re-leveling. New frames 
should be oiled lavishly for several days before starting spin- 
ning and well cleaned before use to prevent soiling yarn. A 
new frame should be scoured after running a few weeks, wiping 
all the bearings out carefully. New frames have tight fits and 
should be watched to see that the cylinder bearings do not get 
hot. 

Inspection and care of frames should be systematic, start- 
ing at one corner of the room and taking each frame in order. 


CARE OF ROLLS. 


New steel rolls may give trouble catching fibre. If so, 
they require polishing with whiting and oil or sawdust and oil. 
The whiting should be mixed with animal oil until it has the 
consistency of mush. The rolls should be removed from the 
frame and put on stands made for that purpose. The flutes 
should then be filled with the paste, and a piece of card cloth- 
ing also. The clothing then should be rubbed lengthwise of 
the flutes, and every inch of the roll gone over at least 500 
times, keeping the card well filled with paste all the while. 
If a roll is seratched, a fine file should be carefully used be- 
fore it is scoured. After the scouring, a stiff brush should 
be used to thoroughly clean the flutes. When the rolls are put 
back, a piece of tallow should be crowded in between the neck 
of the roll and the stand. Good spinners scour their rolls sey- 
eral times a year. 
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There is considerable complaint about the wear of steel 
rolls in recent years. Manufacturers in various machine lines 
find it extremely difficult to get as good quality in steel as they 
did years ago, when quality seemed more important than quan- 
tity. We arenot at all sure that the concentration in the steel 
industry and the removal of competition has bettered the 
product, especially for those who buy small lots and want 
special steels. 

Leather top rolls can be cleaned while running, with a 
sponge dipped in a mixture of equal parts of alcohol and 
water. Back rolls need not be cleaned more than once a week. 
It is a mistake to use worn rolls as middle rolls. The middle 
rolls should be in as good condition as the front roll. Back 
rolls are not so important. 

When sending worn out top rolls to be re-covered, they 
should be cut with a knife so as to spoil the leather and cloth 
as well, to ensure the use of new cloth by the roll coverer. 
The leather should not be put on too tight. Rolls perceptibly 
soft to the *‘feel”’ are preferable. 

Extra top rolls should be kept in boxes made to hold them 
perpendicularly and apart from each other. The lid should be 
cushioned on the under side to prevent damage to the rolls in 
transit. 

Back and middle rolls should be oiled twice a week on 
their middle bearings, and once a week on their end bearings. 
Rolls should, of course, be placed so as not to run against the 
end of the lap. The condition of the rolls is perhaps as 
important as any other single element in the breakage of yarn. 
Poor rolls will certainly reduce the number of spindles that an 
operative may tend. It is just as necessary to keep the saddle 
oiled as the end roll bearings. The pressure of the saddles 
will consume considerable power if they are not lubricated. 

Steel rolls should not be allowed to accumulate laps. By 
keeping the steel rolls clean there will be much less trouble 
with roving winding up on the middle roll. If laps get large 
enough to raise the roll it makes cut yarn. Roving on the 
middle roll is difficult to remove, and if cut off, the roll is 
liable to get rough, and this makes the trouble continue. 


ROLL WEIGHTING. 


Stirrup levers should never rub on the steel rolls. Weight 
levers should be kept level so that the weight will surely exert 
all its foree.. If the weight lever sags, the weight wire may 
rest on the creel board. The Speakman lever screw is the 
neatest device known for keeping the position of stirrup and 
weight levers properly regulated. 
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ROVING GUIDES. 

Roving guides should be carefully inspected to see that 
they are not bent or loose, and therefore delivering too near 
each other. If too near, a broken end may run in and make 
double yarn which, if it gets into the cloth, may make a second 
and cause considerable loss. The roving guide traverse should 
be kept in order so that there will be no dwell at the ends of 
the traverse, thereby wearing ridges in the leather rolls. 


GUIDE WIRES. 

Guide wires should necessarily be set so that they will 
deliver directly over the center of the spindle. If the spindles 
are changed in adjustment, the guide wires must also be 
changed. Guide wires should not be used after they are 
creased. ‘They should be formed so as to catch- kinks, or else 
have a separate kink catcher attached to the guide wire board. 
The modern stamped metal guide wire boards are now quite 
popular, and they have certain special advantages. Guide 
board lifters are now in alinost universal use. 


SEPARATORS. 


Separators after once set practi ‘ally look after themselves. 
They want to be kept reasonably clean, and if the blades or 
frames get bent out of shape, they should certainly be straight- 
ened. 


RINGS. > 


Rings should properly be set with the spindle in the exact 
centre. They will wear more quickly if out of centre and 
break more ends. Rings are today mostly of the double flange 
style, and the majority are used with plate holders. Some mills 
test their rings for roundness, and refuse those badly out of 
round. 

If rings are not made of proper stock or properly hardened, 
they will wear out rapidly, and no ring manufacturer has yet 
— succeeded in absolutely ensuring uniformity in ring stoek at 
all times. Modern high speeds and the change to finer yarns 
make extra demands on ring service, for small travellers 
wear rings faster than heavy travellers. Both rings and ring 
rails get more or less guinmy and dirty in use. The entire 
ring rail with its rings can be properly scoured and cleaned by 
having a trough of proper section made, in which -the whole 
rail may be washed in a hot solution of potash or sal soda, let- 
ting the rail soak at least half an hour. It can be rinsed later 
with hot water. 
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We know of spinners who will not take the trouble to turn 
rings over to use the good flange after the top one is worn. As 
ring manufacturers, we should have no special objection to 
this practice; but it is hardly economical. New rings have 
always started harder than old ones, no matter what the meth- 
od of polishing or burnishing. This requires the use of lighter 
travellers at the start, and probably reduces the speed of the 
frame, which is generally set to starting conditions. We refer 
in detail to a new method of polishing in our article on Spin- 
ning Rings, to which we eall attention. 

Traveller clearers should be kept in proper relative posi- 
tion. Sometimes they get bent or loosened, according to the 
style of device used for the purpose. 

The ring rail should naturally be kept level, so that the 
travellers will move around on the rings in a horizontal plane. 
Careful inspection with use of a spirit level will assist in find- 
ing errors. 


TRAVELLERS. 


Some spinners merely put on new travellers when the old 
ones break off, and others replace whole sets at intervals. 
Spinners can be taught to detect worn travellers by feeling of 
them when piecing an end, and if they make the change at this 
time they save themselves trouble, providing they are running 
on the first mentioned plan. Until recent years, it has been 
customary to use the same bow travellers and the same size 
ring flange for nearly all yarn numbers. It has been found 
preferable to use special flanges with small bow travellers for 
light yarn. 

It is difficult to give advice on the weight of traveller, as 
the conditions of spinning vary so much. Light travellers 
make more elastic yarn, but it is not always true that light 
travellers will reduce end breakage. Heavy travellers get 
more momentum and help out on weak spots in the yarn 
through the very momentum obtained. A heavy traveller 
winds a harder bobbin. Any overseer can make his own ex- 
periments by trying different travellers on different frames, 
keeping a record of the ends broken down while running and 
while doffing. | 


LIFTING RODS. 


Lifting rods are often too tight on new frames, and should 
be carefully watched at the start. Later, they may stick from 
dirt or lint getting into the bearings, and a protection like the 
Shaw & Flynn cleaner is advisable. 
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SPINDLES. 

New frames should have their spindles banded and run 
bare for some hours before they are set to the rings. They 
will need liberal oiling at the start, and for the first two weeks 
at least. 

In setting spindles to rings, it is customary to use a bobbin 
with a wooden cylinder attached, made slightly less than the 
ring’s inside diameter. Some spindle setters place the ring 
rail at the middle of the bobbin when setting, so that any vari- 
ation between top and bottom is divided. A more accurate 
method is to set spindles to the rings at the bottom, then run 
the rail up. Any spindles not found in the center of the ring 
will now need papering, as they are not in proper line. By 
running the rail up and down a few times and re-papering, 
spindles can be made to run in the center of the ring at all 
points. The method of using a spirit level on top of a spindle 
is not absolutely correct to meet the conditions for the lifting 
rods may not be perpendicular. Some setters set the spindles 
with a wooden bobbin at the center of the traverse and then 
let full bobbins be spun, noting whether the rings are central 
by seeing how the bobbin runs in the ring. Never forget that 
the guide wires need careful re-setting after the setting of the 
spindles is accomplished. Where only a few spindles are 
changed in position this is sometimes forgotten. 

Spindles that vibrate indicate bad bobbins, crooked blades, 
poor fit of bolster, or dry bearings. A spindle fault will often 
be corrected by supplying a different bolster. While a vibrat- 
ing spindle may be crooked, it does not follow that all crooked 
spindles will vibrate, for the loose bearings used accommodate 
themselves to faults in the spindle. A spindle which runs 
well without a bobbin and badly with a bobbin, usually signi- 
fies some fault in the bobbin itself, unless tests with several 
bobbins show the trouble is elsewhere. Lack of oil will make 
any spindle vibrate, whether straight or crooked. A vibrating 
spindle wastes its oil rapidly. This can be shown by holding 
a piece of paper opposite the edge of the whorl. All spindles 
waste oil more or less, though we have found by actual tests 
that our snout spindles can run at least two months, if proper- 
ly oiled at the start. We do not mean that it is safe to let 
them run that length of time, for oilers are careless. The oil 
that is wasted by running over the base, and also by being 
thrown off the whorl, is not necessarily a disadvantage, The 
bands absorb considerable of it from the air, and this causes 
the fibres of the bands to lie closely, and the bands wear 
longer. We know this for we have tested spindles that used 
no oil, and their bands would wear very rapidly by perceptibly 
throwing off loose fibres. 
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As to choice of oil for spindles, we know of mills using 
heavy oil because they had bad bobbins which caused the 
spindles to vibrate and therefore waste oil excessively. Heavy 
oil consumes large amounts of power. Our own experience 
leads us to recommend light gravity oils, from 33 to 38. The 
price should be a small consideration, for cheap oil can prove 
expensiveinmany ways. We have found spindles so rusty from 
use of oil with moisture in it that they used 50 per cent. more 
power than the same spindles used after cleaning. Moisture 
in oil stains it a dirty, brownish color. Some oils gum and 
stick, leaving a varnish like deposit on the spindle, which nec- 
essarily increases the power to drive it. English spinners 
make a practice of cleaning out spindle bases so frequently 
that their spindles are often arranged so that the lower end of 
the base can be removed. We believe this quite unnecessary if 
good oil is used. If.poor oil has been used, it certainly will 
pay to clean the spindles thoroughly. This may be done by 
taking bolsters out and soaking them in benzine, naphtha, gaso- 
line, or whatever the name may be for the cleaning fluid; or 
they can be cleaned by blowing through them with a steam jet. 
The spindle bases can be pumped out by a syringe, and if 
there is much dirt in the bottom it can be swabbed out by 
waste on a stick. Bases can also be removed and cleaned with 
a steam jet if that is thought preferable. 

The second hand should be held responsible for the cor- 
rection of vibrating spindles. With the Draper type, the ad- 
justment of the bearing usually corrects vibration. With 
other types, new bolsters may be necessary, and with either 
type, a badly crooked spindle should be replaced. Spindle 
bases should be kept reasonably clean, for the lint sometimes 
gets sucked in between the whorl and the base to such an ex- 
tent as to slow the spindle and make slack yarn. 


BANDING. 


On new frames, the new cylinder will wear bands rapidly. 
Bands will also wear faster than usual when driving bare 
spindles in starting up a frame. Care should be taken to see 
that bands are made of uniform weight. If the band boy gets 
careless, he may neglect to put the proper number of strands 
in the band. With marked bands, spindles can be banded 
while running without necessarily having the tension too tight. 

We have always recommended a band pull of two pounds 
for the ordinary size spindle. This does not mean that the 
band should only pull two pounds when put on. It should 
then pull from three to four pounds, according to the size. 
We believe in light bands, as they cannot be tied too tightly, 
and also because they will break of themselves if getting too 
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tight in use. Bands act curiously in use, some growing slack- 
er through stretching, and others growing tighter through ab- 
sorption of oil and by loading up with lint. If bands are near a 
vibrating spindle, they will get more oil than ordinary and 
these bands will grow tighter than others. Spinners have ad- 
vised brushing the cylinders at periods to prevent accumulation 
of lint by the bands. Loose bands often run up above the 
whorl where they drive the spindle from a smaller diameter, 
making it run faster and putting in more twist. If the spindle 
is making filling yarn, the extra twist will cause it to kink bad- 
ly. Inspection should prevent the making of slack yarn 
through too slack bands, for slack yarn is one of the greatest 
evils in cotton mill practice. It should, of course, be detected 
by the spinner or the spooler tender, but sometimes it gets by 
into the warp when one end may cause the weaver continual 
labor and trouble until the whole warp is woven out. The 
second hand should go over the bands when frames are stopped 
for cleaning, cutting off all which are too tight or too loose. 


BOBBINS. 


New bobbins should be tested before use, as they may 
change materially after shipment.. They should also be tested 
at intervals while in use, especially filling bobbins, which are 
liable to warp and swell excessively from absorbing moisture. 
Bad bobbins not only make spindles vibrate, wasting their oil 
and running dry, but they also rise up on the spindles, causing 
the yarn to run down over the bottom and also often making 
slack yarn. Bobbins may also be perfectly concentric and 
straight, but rise up on the spindles because they do not. fit 
properly. There are many. conflicting theories about proper 
fit of bobbins. The same theory will not fit all cases, .for 
spindles vary in design. Short spindles usually have a tapering 
top, while long spindles have a cylindrical top. Bobbins will 
often drive well with a taper top spindle fitting closely at the 
top, while they might drive better on a cylindrical top spindle 
if fitting loosely. The cups supplied to spindles are merely to 
prevent the splitting of bobbins. It is not intended that the 
bobbin should be driven by the cup, although it does no harm 
if the bobbin fits both the cup and the whorl. If the bobbin 
is too small for the whorl and gets wedged down on it, it will 
often shake loose and rise much worse than a bobbin which fits 
loosely. Ifa bobbin is to fit loosely at the whorl, it should fit 
tight at the top. Poor bobbins can be re-reamed, but they 
should be tested after reaming and thrown away if they do not 
then run well. 

Bobbins should be made from thoroughly'seasoned’ stock. 
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The bobbin maker is personally responsible for any trouble 
from this source. Warp bobbins should be at least 7-8 of an 
inch in diameter, for yarns number 28 and under. They should 
have some protection at the bottom in the shape of ring or 
equivalent to prevent splitting. The upper bearing should be 
‘at least 3-4 of an inch long. Bobbins ought to be oil soaked as 
well as shellacked. The difference in life will more than off- 
set the difference in cost. 


GENERAL DETAILS. 


Loose pulleys should have their collars set snugly and their 
bearings kept well fitted. They should be a little less in diam- 
eter than the tight pulleys, as they do no work and do not 
need so tight a belt. A shaking pulley can communicate 
wear and vibration to the whole frame. The driving pulley 
should be of good size, else it will need a tight belt, consuming 
considerable power at the cylinder bearing. If frames are to 
run at excessively high speed, they should have good sized 
cylinders, even if this necessitates wide frames. The im- 
provement in rings and spindles allows an increase in speed be- 
yond the standards of a few years back. Black oil must. al- 
ways be considered as evidence of unnecessary wear, except in 
cases where the bearings are new. 


PURCHASE OF NEW FRAMES. 


There are several excellent makes of spinning frame sold in 
this country. Some of the builders buy their spindles, rings, 
separators and lever screws from us. Others supply their own 
make. Even those who make their own speciaities, will usual- 
ly furnish our parts, if the buyers insist. We know our 
spindles are superior to any manufactured, because we have 
not only had more experience than any other builder in the 
making and testing of spindles, but we employ processes which 
are frankly recognized as superior, several of which are pro- 
tected by patents. During the control of the spindle situation 
by fundamental patents, we allowed other licensees of the 
Sawyer Spindle Company to duplicate some of our machinery, 
but recently we have decided to retain the use of our improved 
patented processes for our own product. We urge the choice 
of our own spindles as made in our own works to customers, 
from our knowledge of their detail as well as their design. 
We furnish all the regular trade varieties. 

As to rings, we are equally positive as to recommendation 
of our own product, and for very similar reasons. We explain 
more in detail in a different section of this book. 
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Our separators are well known and unequalled in efficiency. 

Our lever screws are copied since our patent ran out, but 
we believe the product of our own shops is more accurately 
made and more carefully inspected than those made by other 
parties, for we have a special department for turned work of 
this nature, in which the entire equipment is of tools of our 
own design and manufacture. 

Referring to general details of the frame, it is growing cus- 
tomary in foreign countries to use frames of great length with 
many spindles. We doubt the expediency of this movement. 
There may be a slight saving in floor space, but the extra 
power demands a tighter belt, there is more torsion on the rolls 
and cylinder, and a greater proportion of spindles are stopped 
for doffing or other purposes. There is possibly more difficulty 
in keeping the long frames properly leveled. Purchasers of 
frames should anticipate the possible increase in speed by hav- 
ing extra weight and good width of frame, with fairly large 
sized band cylinders. With over-head drive there should bea 
flange on the outside of the tight pulley to prevent the belt 
from running off between the frame and the pulley. Nearly 
all frames are now made with outside bearings. 
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SPINDLE POWER. 


The author has had entire charge of the power testing of 
spindles for the Draper Company and its predecessors for 
nearly twenty years, and has arrived at certain general conclu- 
sions, which are briefly stated as follows: 

Given proper conditions, there is little difference in power 
between the trade types of high speed spindle of similar size 
which we sell. We have tried countless variations in dimen- 
sions and fits, but we find that if we loosen the bearings and 
the fits to save power, we get more vibration under certain 
conditions. Nothing yet tested has equalled our present type, 
taking power, consumption and general smoothness of running 
into proper consideration. Variations in power between 
different types of spindle of the same general class 
are slight as compared with the variations pro- 
duced by improper conditions. These conditions are not 
presented by variations in the spindles themselves, so much as 
in the conditions under which they are used. If the spindle is 
crooked, it will naturally vibrate more, and thus take more 
power. Large, heavy spindles, naturally take much more 
power than the lighter type, and it is possible that a heavy pat- 
tern is often selected for work that a light type could accom- 
modate. 

As to the conditions of use, I believe that poor oil is possi- 
bly the most common consumer of power. A combination of 
low gravity oil with the rust produced by moisture or acid pres- 
ent in it represents pretty near the maximum of evil. We 
have been hammering away to get spindle users to buy good 
light oil for years, and as we have no personal interest what- 
eyer in the matter, our advice is certainly unprejudiced. Good 
oil is necessarily more expensive; not necessarily because of its 
composition, but because of the greater care necessary in its 
manufacture. The difference in price between a good oil and 
poor oil is nothing as compared with the real saving obtainable. 

It is understood we are referring to our own types of spin- 
dle, with bearings enclosed in an oil bath. Bearings of Saw- 
yer spindles, or mule spindles, very properly require heavier 
oil on the upper bearings. 

A tight band pull adds perceptibly to the power consumed ; 
in fact, it may run to excessive limits. Spinners are educated 
now-a-days so that we very rarely find band pull of six to ten 
pounds, as in former years. 

Poor bobbins add to power by causing the spindles to 
vibrate, and so do rings that are out of center. The other ele- 
ments of the frame, such as cylinder and rolls, naturally take 
extra power if the bearings are poorly oiled, or if the rolls are 
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too heavily weighted. <A tight driving belt on the frame pul- 
Jey will add to the whole power of the frame. 

The work put on the spindle by the act of spinning,—that 
is, carrying the thread and traveller around on the ring, is a_ 
very important element in power consumption, but it is a neces- 
sary element and not easily modified except by possible varia- 
tion in the weight of the traveller and the size of the ring. 
The pull on the yarn varies in proportion to the diameter of 
the bobbin compared with the diameter of the ring, especially 
when spinning near the bare bobbin. The modern practice of 
spinning with larger bobbins and larger ring diameters, natur- 
ally adds to power, unless the speed be reduced. The question of 
speed naturally enters into the question of power; that is, the 
power consumed per product is necessarily larger as the 
speed increases. ‘The power consumed by a frame varies with 
conditions of atmosphere and temperature. Excess of moist- 
ure in the air causes all the bands to become tighter. When a 
mill gets cold over night, the oil congeals more or less, making 
the frames harder to start in the morning. Bands also con- 
tract while at rest. Spindles usually consume less power 
after running sometime, as they smooth their bearings and 
cure any trouble in tight or cramped bearings. 


PRACTICAL METHODS OF POWER TESTING. 


If data is needed to determine what style or size of spin- 
dle is to be used, it would be first advisable to consult the maker 
of the spindles as to the data he himself has obtained. The 
power tests of a whole frame for this purpose are apt to be 
misleading, for the spindles themselves only consume a fraction 
of the whole power, and there may be serious variations in 
other parts of the frame. These variations are certainly pres- 
ent where one frame is tested against another. 

If the test be made to determine the selection of an oil, it 
is best to make the tests on the same frame and the same spin- 
dles, changing the oil in the bases with thorough cleansing in 
between. Interesting tests can be made to show the difference 
between a frame as ordinarily run and the same frame after 
being put into proper condition. In order to have the test 
amount to anything it should be made by a man who takes the 
greatest of pains to have all the conditions uniform, or by a man 
who has had sufficient experience to properly allow for varia- 
tion in conditions; for instance, a frame tested Monday morning 
would show worse results than on ‘Tuesday morning, simply 
because the resting over Sunday would seriously affect the 
bands, and also the oil, if the mill were cool in the interim. 
Frames run lighter in the afternoon as a rule than in the morn- 


SPINNING. 49 


ing, and they run lighter on a warm, sunny day than on a cool, 
muggy day. 

Since there are many possibilities for unexpected varia- 
tions, it is well not only to make several tests, but to definitely 
compare the different elements of power consumption which 
make up the total. ‘lo do this, it is advisable to know in each 
test how much power is consumed by the rolls, gearing and 
builder, how much by the drag of the yarn and how much by 
the load on the spindle. I advise the following method of 
power testing to meet these conditions: 

Take records of the power for several minutes just before 
dofting time, then take the power records for several minutes 
after doffing. ‘ake all readings when the rail is at the center 
of the traverse. By adding these records and dividing by 2, 
the average power of the frame spinning is approximately ob- 
tained. Now, break the ends down, and keep the rolls run- 
ning and record the power. Next, throw the rolls and builder 
out of gear and run the spindles with their bobbins. ‘The dif- 
ference between the latter two records will give the power 
consumed by the rolls, gears and builder. Now, take the 
small bobbins off and replace them with the full bobbins, run- 
ning the spindles without rolls as before. By adding this 
record to the record of the small bobbins without rolls, and 
dividing by 2, we have the power taken by the average weight 
of the yarn load and bobbin with the spindle. Now, take the 
bobbins off and run the spindles bare. Subtracting this record 
from the former one will show the power taken by the average 
yarn load and bobbin. If necessary to differentiate further, it 
is possible, of course, to get the power of the average yarn load 
without the bobbin, by putting bare bobbins on the spindle 
and finding the actual power taken by the bobbin without 
yarn. If the power taken by the average yarn load, bobbin 
and spindle, is subtracted from the average of the entire power 
spinning, after eliminating the power of the rolls, gears and 
builder, it is possible to determine the power taken by the drag 
of the traveller and the resistance of the air to the yarn while 
spinning. The power taken by the cylinder can be easily 
found, of course, by cutting off bands and running the cylin- 
der by itself. This is hardly necessary for ordinary purposes. 

If these elements of power are sub-divided on comparative 
tests, it is easy to see whether the conditions are uniform, for 
there should be no perceptible variation between the power 
‘taken by any of these elements with the same spindles. 

Spindles of different construction show curious variations in 
the division of power between these various elements. It is easy 
to discover what type of spindle carries its yarn best and which 
oneis best adapted to meet the strain of the pull of the yarn. It 


50 SPINNING. 


must always be borne in mind that the percentage of gain by 
one frame of spindles over another by no means shows the true 
proportionate worth of the spindles themselves, for a spindle 
that is materially better than another has its percentage con- 
siderably reduced when several other elements of power con- 
sumption are added into the total result. 

In testing oils, it is not necessary to spin if a quick test is 
wanted, as any real difference in the quality of the oil will 
show on the bare spindles. 

No comparative power tests are of the slightest use unless 
the band tension is the same, or unless proper variation of 
proportion is figured. A band seale is indispensable. In 
preparing a frame for scientific tests, it should be accurately 
levelled, cleaned and scoured. The spindles, rings and guide 
wires should be set with accuracy. The spindles themselves 
should be thoroughly cleaned by removing all the oil and dirt 
with a pump and swab, or steam jet. If the spindles have 
been adjusted badly, the fit should be made uniform through- 
out. New bands should be applied, running them enough to 
take out the first stretch, then carefully weighing and cutting 
off any abnormally tight or loose bands till the average is as 
near the standard two pounds as possible. The band tension 
should be weighed at least twice a day while tests are going 
on, and the average pull made uniform by new bands, as 
necessary. 

If spindles with adjustable bearings are tested against spin- 
dles with straight bearings, the looseness of fit in the adjustable 
bearing should be made as uniform as possible, with the aver- 
age fit in the other. I mention this because I have seen spin- 
dles submitted for comparative tests in which the fits were 
much looser than in regular trade practice. A loose bearing 
will reduce power, unless the looseness is carried to sufticient 
excess to seriously affect the running of the spindle. 

The size of the band affects the power problem, not neces- 
sarily because it is tied tighter, but also because there is more 
air resistance. The weight of a spindle is not so important as 
the size of its bearing. I have seen spindles made so small 
and short at the bearing section that they consumed more 
power than larger spindles because they had to be fitted quite 
tightly in their bearings to prevent vibration. If a spindle 
blade vibrates through the actual bending of the blade itself, 
it will consume much power. The taper bearing blade is strong- 
er than any other in comparison with the average size of its 
bearing. 

We have given special attention to the subject of spindle 
power ever since the Sawyer spindle was invented. ‘The 
tests during this period have included many comparisons to 
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determine value of different inventions, many of which have 
never been seen by our customers. There are certain general 
conclusions reached by these comparisons which may have value 
as preventing repetition of useless experiments. 

Ball bearing spindles offer an interesting field for power 
tests. ‘There is no question but that ball bearing spindles can 
be made to run with light consumption of power; but they are 
expensive in construction, and it is difficult to make them 
in large lots so that they will run uniformly. 

Oilless bearing spindles have been found to consume 
little power, but their bands wear out rapidly, and there are 
objections not yet met satisfactorily, so far as our own expe- 
rience has determined. 

Anti-friction step bearings are quite common as inven- 
tions, but the vertical friction of a spindle is so little that it is 
hardly perceptible in the general showing. 

Spindles have been constructed with bearings and fits so 
loose that they could be driven to speed by the ordinary store 
string, but they had certain peculiarities and eccentricities of 
motion so that they could not run constantly in the center 
of the ring. Spindles can be designed to run well for 
short periods that would wear out rapidly in constant use. 
Others might run well for a few days, but are so designed that 
they cannot hold oil. 

To anticipate possible suggestions, will say that we have 
tried spindles with loose bearings and tight bearings, long 
bearings and short bearings; bolsters with many degrees of . 
looseness, bolsters locked, unlocked and spring locked; spin- 
dles with pointed steps and flat steps; bolsters with different 
packings, no packings, and many forms of spring packing ; 
spindles with self-adjustable fits; spindle blades with different 
tapers, different lengths, and different diameters,—in fact, 
almost every mechanical variation that the ingenuity of many 
minds have been able to suggest during a very long period. 


POWER CONSUMPTION ANALYZED. 


In spinning No. 28 yarn with a band tension of 2 Ibs. on 
134 ring, the power units are approximately as follows: 


Power consumed by cylinder, ....... Bik ths Mone 2.5 per cent. 
SEROMA OVA DATOS SP MIICL G8 yates note cdi tiesg ie teaeee ee. BOS eetcak® 
PMR MTSUSATD ad). de hz ipulesniv Shey sa snaupateh\ natnd anpeeeemeniionanees Cae caters 
RPE ATT LOOM Siete oust ister de atsndc} nme tecnmindten 1 bof abot ely 
Cle ae: EES agy Ld PR ARE Oe eRe Say See on vi» beh Meh h 
SRPIMe GILGEN, ANG) OPATIN G25. 2o, csncatinacntes dee pda cer Day 


52 SPINNING. 


The proportions will vary according to the oil, the size of 
ring, speed, ete. 

It is difficult to advise just how much power will be taken 
by any particular conditions, because the range of actual ex- 
perience in power testing is too limited to cover the many pos- 
sible combinations. Neither is it safe to figure out this pro- 
portionate variation to allow for differences in conditions. For 
example, it is scientifically proper to assume that increase of 
speed will increase the power taken inversely as the square of 
the speeds. In actual practice, the results do not conform to 
this assumption; not for any fault in the laws of science, but 
because of changes in conditions which might not always be 
taken into consideration. For instance, if we start with a 
certain band tension, at a certain speed, an increase of speed 
will lessen the band tension. An increase of speed will also 
raise the temperature of the oil. As a matter of fact, the power 
taken by any one spinning frame does not increase in the de- 
gree expected, but ina less degree. 


TABLE OF SELECTED TESTS. 


Data is obtained from several printed publications and the 
Draper Co. records. They are largely taken from outside 
sources. 

Tests with band pull of 2 lbs. average, unless otherwise 
stated, on warp yarn. 


m Dp! 

; 2 a L cs R pt 

Sx z= Ppl SE. EEA ay eee 

, No A A tS in ae ae a5 

ox mae iis Eine ied fa we senda Zoe 

Zr A a oe fe ot x a 

Rn mH = a Ay 

6 large Whitin 2 14 161 5,900 85 

8 te 2 714 158 6,700 74 

10 be 2 4 154 7,250 68 

12)» =medium Whitin 2 7 150 7,750 76 

14 oy 2 7 146 ~— 8,100 72 

16 Ag 2 7 141 = 8,450 70 

18 . 2 7 138 8,750 72 
49 D Rabbeth 

(2.75 band pull) 1 129 7,890 84 

20 medium Whitin 2 134 8,950 74 


7 

24 - 2 6 
28 standard Whitin 134 614 120 ~9,500 76 

+ +49 D Rabbeth 1% 6 

32. standard Whitin 13% 6 
36 “ 184.\ 5 834i . 61 08s> 29-700 eeamere 
40 vs 154 106 9,700 80 
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Sherman 
(3.5 band pull) 
49D Rabbeth 


(1.8 band pull) 1lg 
standard Whitin 14 
= lls 
Draper No. 2. 1% 
standard Whitin ll 
aoe 114g 

66 1 WA 

6 1 3% 

66 il 36 

66 136 


TESTS ON FILLING YARN, ‘ 


medium Whitin 1g 
= 1 lg 

< 1% 

66 1 Wa 
standard Whitin 13% 
66 1 or 

a4 ] “ 

6 es 

74 

a4 ] A 


EXCEPTIONAL CONDITION ‘TESTS ON WARP YARN. 


5144 104 ~=—-9,500 
53g 96 ~—«9,300 
6 100 9,700 
6 94 9,700 
6 9,497 
6 86 9,500 
6 80 9,500 
6 76 9,300 
51g 72 9,100 
5g 66 8,700 
5M 64 8,500 


POUNDS BAND PULL. 


Tig AEG Re a WB ABO 
7 162 6,700 
7 154 7,200 
7 150 7,400 
6% 140 7,900 
61° 129 7,900 
6 109 7,900 
5 92 7,800 
51, 75 7,200 


FRAME AND SPINDLES UNDER ALMOST PERFECT CONDITONS. 


40 


43 


28 


28 


standard Whitin 


(1% band pull) 134 
49 D Rabbeth 
(special banding) 1% 


104 9,500 


98 9,500 


G 


COMPARISON OF POOR MILL CONDITIONS, WITH 


FRAME AS CLEANED UP. 


Sherman 
(2.25 band pull) 
As running in mill. 
Same after Frame 137 
and Spindles put 
into condition with 
new light Oil. 
(2.25 band pull) 


1% 


6 7,500 
6 7,500 


112° 


118 


72 
90 


COMPARISON OF OILS, ALL OTHER CONDITIONS EQUAL. 


40 


40 


49 D Rabbeth 
(14% band pull) 14 


~ 


Common mill Oil. 


Same with light 1% 


il. 
(14 band pull) 


5144104 


9.500 


104 9,500 


111 
121 
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COMPARISON OF BAND PULL, OTHER CONDITIONS EQUAL. 


28 Special Spindle 134 7 8,500 
1b. average pull 73 
EDAD TS * 69 
2ibsay es it 65 
2.5 lbs. * . 62 
3lbs. ‘. . 59 
B,D thea : 55 
4lbs. ‘ . 52 
4.5 Ibs. ** * 50 
DLE 2s ay 47 
5.5 lbs. °° y 45 


COMPARISON OF POWER TO SPEED ON SAME FRAME WITH 
: BAND PULL OF 2 POUNDS (BAND PULL TAKEN WITH 
SPINDLES NOT RUNNING). 


28 Special Spindle 134 7 8,500 85 
9,000 76 

9,500 72 

10,000 67 

10.500 64 


The above figures are not given with any idea of institut- 
ing comparisons between various types of spindle. The tests 
of different spindles on the same number of yarn as grouped, 
were not made under similar conditions. We know, of course 
by our own comparative tests, just how the trade spindles do 
compare, and have always been perfectly frank in recommend- 
ing the various Rabbeth or Draper types as superior in light 
running. 
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PRODUCTION TABLES. 


The details of the figures given for production and speed 
do not coincide with those given by any other authority. In 
order to prepare them we asked for information from every 
mill having frame spindles in this country, and while a statis- 
tical table must necessarily conform to some rule of progres- 
sion, the results indicated can be paralleled by actual facts. 

These tables are not made up from average results, but 
rather represent a high average, though not a maximum. Most 
tables figure out revolutions of the front rolls in decimals, from 
an assumed spindle speed. Our tables give roll speed, spindle 
speed and hank production in even figures for greater conven- 
ience of application. The warp twist is figured from the ordi- 
nary warp twist table, up to and including No. 35. This stand- 
ard is made by multiplying the square root of the number of 
the yarn by 4.75. The use of longer stapled cotton for numbers 
above 35 has led to a reduction in twist for finer yarns. In our 
tables we use a twist from Nos. 40 to 80, figured by multiply- 
ing the square root of the number of the yarn by 4.50. From 
36s to 39s, inclusive, the twist is simply graduated between the 
two standards. From’‘s0 to 110 the twist is figured by multi- 
plying the square root of the number of the yarn by 4.25. 

It is, of course, impossible to meet all the various condi- 
tions of twist in a table of this nature, as yarn is used for so 
many purposes. We have tried to make it conform to the prac- 
tice of the majority of mills in this respect. 

The production in hanks is necessarily figured from the de- 
livery of the front roll, making proper allowance for dofting, 
and the contraction of the yarn due to the twist. Of course 
more time must be allowed for doffing with coarse yarn. The 
revolutions of the spindle must be sufficient to not only put in 
the necessary twist per inch, but also to wind the yarn on the 
bobbin. 

In our table of filling yarn the twist is computed from a 
varying standard as follows: 

Up to, and including No. 25, the mule filling twist of 3.2 
times the square root is used, as returns from the mills seem am 
show that the coarser numbers can be spun Ww ith this amount 
of slackness, to advantage. From No. 25 to No, 30, inclusive, 
the twist is figured at 3.50 times the square root, and above No. 
30 at 3.75, which is the mule warp twist. 

It has been thought useless to give theoretical spindle 
speeds, as the usual facilities for counting speed are not 
adapted to fine results. No variation is figured at less than one 
hundred turns per minute. his seems near enough, as the 
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speed varies, more or less, from frame to frame and from hour 
to hour. 

The comparative tables show actual figures from mills as 
compared with the computation of estimated progression. Fig- 
ures from the standard table are first placed opposite the num- 
ber of yarn and figures then follow, giving actual results on 
the same yarn. We show one or two instances where the mill 
results are greatly in excess of our own table. We could have 
given many more, if necessary, to prove our own recommenda- 
tions moderate. It is not wise to rely absolutely on the spin- 
dle speeds that are quoted from the mills, as they are often 
estimated, or figured without allowing for slip of bands. 


CONSTANTS. 


While certain twist constants are universally used in figur- 
ing textile operations, the application of this principle, is not, 
so far as we know, carried out for convenience in other rela- 
tions. Mr. George A. Vaughan, superintendent of the Putnam 
Mfg. Co., has sent us the following data, which he uses in his 
own mill. Of course, by following the same principle, one 
could work out other constants, for application in other mills 
where the conditions may be different. 


PRODUCTION CONSTANTS. 


CONSTANTS. SPEEDERS. 
.467 for 114"' roll. Rule—Divide .467 (slubbers and inter- 
421 for 114¢"' roll. mediate), or .421 (fine speeders and 


jacks), by the hank number and multi- 
ply the quotient by the revolutions per 
minute of the front roll. The result is 
the production at 100 per cent. in Ibs. 
per spindle per week of 60 hours. 


SPINNING FRAMES. 


.o74 for 1” roll. Rule—Divide .3874 by number of yarn 
and multiply the quotient by R. P. M. 
of the front roll. The result is the pro- 
duction at 100 per cent. in lbs. per 
spindle per week of 60 hours. For 
week of 58 hours the constant would 
be .362 and for 66 hours, .411. 
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MULES. 

7.143 for 60’ stretch. Rule—Divide the constant by the 

7.619 for 64 stretch. number of yarn, and multiply the quo- 

7.976 for 67" stretch. tient by the number of stretches per 

minute. The result is the production 


at 100 per cent. in lbs. per spindle per 
week of 60 hours. 


LOOMS. 


-100 Multiply 100 by the number of picks 
per minute and divide by the picks per 
inch. Result is the production at 100 
per cent. in yards per week of 60 hours. 


The spinning constants given above allow no time for dof- 
fing, etc. The table on page 62 gives a system of progressional 
constants in which allowance for loss of time has been made in 
conformity with the results as shown in our production table. 
It will be found useful for conditions where it is desirable to 
know what production should be obtained from frames having 
roll speeds which differ from those we have assumed. 

For instance, taking the constant 328 for No. 28 warp 
yarn on 58 hours run we find production at the roll speed given 
of 124 turns as follows: 

28) .328 | O17 


28 | 124 
48 468 
28 234 

te aed aA ET 
200 ies 


196 1.4508 Answer. 

Our warp production table gives 1.45 or the same result. 
Now to find the comparative production on No. 28 warp yarn 
at 120 revolutions of the front roll, multiply .0117 by 120=1.40. 

For No. 29 to No. 34 yarn the same constant would be 
used; that is, wherever there is a blank, use the constant given 
above it. 
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PRODUCTION TABLE OF RING WARP YARN. 
FRONT ROLL 1 INCH IN DIAMETER. 
. ° ° 5 . 1 ty 1 Gee 
a a De Bee are | gw |. 8o | 1.80 
i OE Gas 5 als i ob 2 a3 a | lace 
mo jem | & 15 oe va BAg| gad aoe Eel . 6 eee 
ma | elo lg tole el & Ae fai: til bors = 0 B° 2B) O28) Obs 
o/2sies| & | See] Se] ass] ae S| BFE) & oO 
Sh teh -o, 1a 0s BRE) S58] Sor! Fos! aes| ots 
-| Sj) wis "(Gal @ | SEE) CEE) G20) oR) Gao! Bag 
, N aia -|j4? & 5° Se bs 5 ots Se. So. 
an | o mi | oe s|cu | fs | gs 
4 9.50 | 204 6200 | 10.50 | 15.22 | 15.75 | 17.32 
5 10.62 | 200 6800 | 10.40 | 12.06 | 12.48 | 13.72 
6 eh 11.64 | 196 7300 | 10.30 | 9.95 | 10.30 | 11.33 
7 ag | a 12.57 | 192 | 7700 | 10.20 | 8.45 | 8.74 | 9.61 
8 POk ANG 13.44 | 188 8100 | 10.10 | 7.32 | 7.57 | 8.33 
Pe ig os 14.25 | 184 8400 | 10.00 | 6.44 | 6.66 | 7.33 
6/8 
10/4 | || 2 | 15.02] 180 | 8600/ 9.80 | 5.68 | 5.88 | 6.46 
HA DUEYS © | 15.75 | 176 8800 | 9.60 | 5.06 | 5.23 | 5.76 
T2072: Ye & | 16.45 | 172 9000 | 9.40 | 4.54 | 4.70 | 5.17 
13 | § roe eee pe KA Eble ti 9000 | 9.20 | 4.10 | 4.24 | 4.67 
144/46 LT 77 164 9000 | 9.00 | 3.72 | 3.85 | 4.24 
15 jab bee 18.40 | 160 9300 | 8.80 | 3.40 | 3.52 | 3.86 
16 19. 156 9400 | 8.60 | 3.11 | 3.22 | 3.54 
17 19.58 | 152 9400 | 8.40 | 2.86 | 2.96 | 3.26 
18 20.15 | 148 9400 | 8.20 | 2.64 | 2.73 | 3.00 
19 20.71 | 144 9400 | 8.00 | 2.44 | 2.52 | 2.77 
20\ a 21.24 | 140 9400 | 7.80 | 2.26 | 2.34 | 2.57 
21 21.77 | 138 9400 | 7.70 | 2.12 | 2.20 | 2.42 
22 22.28 | 136 9500 | 7.60 | 2.00 | 2.07 | 2.28 
_}- 23 22.78 | 134 9500 | 7.50 | 1.89 | 1.95 | 2.15 
- 24 BONS Hs SSUT Uk Oe 9600 | 7.40 | 1.78 | 1.85 | 2.03 
25 23.75 | 130 9600 | 7.30 | 1.69 | 1.75 | 1.92 
26 24.22 | 128 9700 | 7.20 | 1.60 | 1.66 | 1.82 
27 24.68 | 126 9700 | 7.10 1.52 1.57 1.73 
28 se 25.13 | 124 9700 | 7.00 | 1.45 | 1.50 | 1.65 
29 = 25.58 | 122 9800 | 6.90 | 1.38 | 1.42 | 1.57 
30 oe 26.02 | 120 9800 | 6.80 | 1.381 | 1.36 | 1.49 
31 26.45 | 120 9900 | 6.80 | 1.27 | 1.31 | 1.44 
32 \e | 26.87 | 118 | 10000} 6.70 | 1.21 | 1.25 | 1.38 
33 © | 27.29 | 118 | 10100 | 6.70 | 1.17 | 1.21 | 1.34 
34 27.70 | 116 | 10200 | 6.60 | 1.12 | 1.16 | 1.28 
35 28.10} 116 | 10300! 6.60 | 1.09 | 1.13 | 1.24 
36 se 28.17 | 114 | 10200 | 6.50 | 1.04 | 1.08 | 1.19 
BT elie 28.24 | 114 | 10100 | 6.50 | 1.01 | 1.05 | 1.15 
88 | = | 2 28.31 | 112 | 10000 | 6.40 OT. i Oa 
39 | F S 28.38 | 112 | 10000 | 6.40 .95 98 | 1.08 
t=] ort 
40 | 2 | x |___|__| 28.46 | 110 | 10000 | 6.30 91 94 | 1.03 
41] ej a 28.81 | 110 | 10000 | 6.30 .89 .92 | 1.01 
4216 29.16 | 108 | 10000 | 6.20 85 88 97 
43 29.50 | 108 | 10000 | 6.20 .83 .86 95 
44 29.65 | 106 | 10000 | 6.10 .80 83 91 
45 30.19 | 106 | 10000 | 6.10 .78 81 .89 
46 Ye 30.51 | 104 | 10000! 6. 715 78 .86 
47 ~ | © | 30.85 | 104 | 10000] 6. 74 76 .84 
48 31.18 | 102 | 10000) 5.90 71 13 81 
49 31.50 | 102° | 10000 | 5.90 .69 12 .79 
50 31.81 | 100 | 10000 | 5.80 .67 69 .76 
55 33.37 96 | 10000 | 5.60 .59 61 67 
60 a) 84.86 92 | 10000 | 5.40 52 54 .59 
65 —~| 36.28 88 | 10000 | 5.20 46 .48 52 
70 37.65 84 | 10000 | 5. AL 42 AT 
75 «| 38.97 80 9800 | 4.80 it? .38 .42 
80 = | 39.08 78 9600 | 4.70 .34 135 38 
85 xe | 9 39.18 76 9400 | 4.60 31 32 135 
90 Beth st 40,82 74 9400 | 4.50 .29 30 .33 
95 > | 41,22 72 9400 | 4.35 26 27 30 
100 42.50 70 9400 ! 4.20 24 125 27 
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COMPARATIVE PRODUCTION TABLE OF RING WARP YARN. 


SE PEL ROLL TITER IRE CPS EF NN A SY AOR IORI A ELS SO IE ATR II SEY IT FEIT, FES YI IER. TREE RE 


ls S ra) i 5 ey ' ' U ' 
Se ee a} on | % dw | a. .| 8 q 
ee} 13) vo ° “=a © 2 4 m 4 A) byt | oa 
Seale [ee] 2 | 2Sslag | ted] 288) 28 8) oe 
Blu 12 bpd & s | 358/ 9%8| SUE] FFe SF o/ 525 
Bia po lecies| & | Bee) Soe) eel bel otal ase 
s|o| mle"|88| 2 | S88) SEs] Zoe] 328| go3) 3 os 
Z\inis ja ja Tote | Gees [pol so sl sao 
n ds) a =a as ois oc as oF $ 
fe | 7 ay 
— > ———- —————— —————_-— — — | 
6 3 | 24/7 | 11.64] 196 | 7300 | 10.30 | 9.95 | 10.30 | 11.33 
1%| 7 180 | 6800 10.10 
10 3 | 241-7 | 15.02 | 180 |. 8600 
1%| 7 178 | 8500 
12| »|3 | 2%] 7 | 16.45} 172 | 9000 
; 1%| 6 185 | 8700 
13/4 |3 | 2%| 7 | 17.13 | 168 | 9000 
; re 160 | 8500 
14| 2] 3 | 2%! 7 | 17.77) 164 | 9000 
£ 134| 6% 169 | 8100 
18 2%|2 |7 | 20.15 | 148 | 9400 
1%| 6 150 | 8800 
20 2%12 |7 | 21.24] 140 | 9400 
1%4| 7 140 9400 
22 2% fe 7 | 22.28| 136 | 9500 
‘i 6 | 136 | 9500 
25 2%| 1%| 63¢| 23.75 | 130 | 9600 
1%| 7 | 130 | 9500 
26 2%| 1%| 634|/" 24.22 | 128 9700 | 7. 
154| 6 136 | 10000 | 
28 2%| 1%| 614| 26.13 | 124 | 9700 
154| 544 122 | 9750 
30 23%! 1%) 614| 26.02 | 120 | 9800 
1%| 6% 120 | 9750 
1%) 5 122 | 10000 
32 2%| 1%! 6%%| 26.87 | 118 | 10000 
1%4| 6 115 9500 
1%) 6% 118 | 9600 
34 2%4| 1%| 6%4| 27.70 | 116 | 10200 
1%) 6% 120 9500 
38 | % | 234] 154) 634] 28.31 | 112 | 10000 
6 156} 6%} 112 9700 
40 | 4 | 2%/| 15! 6%| 28.46 | 110 | 10000 
“ 1%| 634 115 | 10000 
42 | 3 | 2% 134| 6 | 29.16 | 108 | 10000 
ras 154| 6 100 | 9200 
50 2%| 142| 6 | 31.81 | 100 | 10000 
| 1%) 6 | 100 | 10000 
60 234 rete | 34.86 | 92 | 10000 
5% 92 | 10000 
70 | 234 1% 53| 37.65 | 84 | 10000) 5. 
‘ % | 6 | 83 9700 
so | | 2%| 1%) 544| 39.08 | 78 |} 9600 
Ve 5% 78 | 9700 
90 2%| 134| 534| 40.32 | 74 | 9400 
1%6| 53 68 | 9400 
100° 2%| 1345 | 42.50} 70 | 9400 
1%| 534 68 | 9400 
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PRODUCTION TABLE OF RING FILLING YARN. 
FRONT ROLL 1 INCH IN DIAMETER. 


Na Se 6G TEL 9 EE ENTE RE ED PI SE REELED NER LEI SOE TEES ELIE CIEE EE SLED OLD 


g | 9 | aa ibe oe 3183) |e cee ere 

: = EG ih 3) Ow ° u| a 0 a O = O 
=| mS ba ° are c n v a a oe} Ou be Que P Da ne F, 
df-e/& jy (63) ~ | eg) gag] B22) ees) eel eee 
ala | |e Mise! o B62 523 Vo; £8 2) SES) eee 
> > © bea | Os SS sH.8| s0.S| Yor ws we sea ahaa 
SOL Ba klg el os i) Se el oa gl Casio So) cece ee 
Ss = a ete (a SER SAM! sacl] ois) o OS! s&s 

7 |S | a |A 2 GE Oe |) tw ry 2 oops Seales 

n|O | & | / jan | i gs ie 

| 6.50 | 240 | 5000 | 10.00 | 14.40 | 14.88 | 16.37 

7.27 | 230 | 5400 | 10.00 | 11.50 | 11.95 | 13.15 

; 7.96 | 220 | 5600 | 9.85 | 9.53 | 9.86 | 10.84 

S 8.60 | 214 | 5800°| 9.85 | 8.13 | 8.40 | 9.24 

|S | 9.19 | 208 | 6000 | 9.7 7.07 | 7.31 | 8.04 

| 6 9.75 | 202 | 6200 | 9.65 | 6.24 | 6.46 | 7.10 

™ | 10.28 | 196 | 6400 | 9.60 | 5.56 | 5.76 | 6.33 

10.78 | “190° | 6500 | 9.50 | 5.00 | 5.18 | 5.70 

ye |——| 11.26 | 184 | 6600 | 9.40 | 4.54 | 4.70 | 5.17 

| mA 11.72 | 180 | 6700 | 9.35 | 4.15 | 4.29 | 4.72 

| ° 12.16 | 176 | 6800 | 9.25 | 3.82 | 3.95 | 4.35 

* 12.59 | 172 | 6900 | 9.15 | 3.53 | 3.65 | 4.02 

x | 13 168 | 7000 | 9.05 | 3.28 | 3.39 | 3.73 

ra 13.401 166 | 7100 | 9.00 | 3.07 | 3.17 | 3.48 

13.7 162 | 7200 | 8.80 | 2.84 | 2.93 | 3.22 

| | x 14.17 | 158 | 7200 | 8.70 | 2.64 | 2.74 | 3.02 
14.53 | 156 | 7300 | 8.60 | 2.49 | 2.58 | 2.88 
14.89 | 154 | 7300 | 8.50 | 2.84 | 2.42 | 2.67 

15.24 | 152 | 7400 | 8.40 | 2.21 | 2.29 | 2.52 

S | 15.59 | 150 | 7400 | 8.30 | 2.09 | 2.16 | 2.38 
| 15.92 | 148 | 7600 © 8.20 | 1.98 | 2.05 | 2.25 

vs Sa 16:95 2446 >} 7600" 7 8.105] 187 eee 

@ 17.84 | 144 | 8000 | 7.95 | 1.77 | 1.83 | 2.01 

F 18.19.| 142 | 8200 | 7.85.|-1.68 |. 1.74 | 1.91 

5s | @ | 18.52 | 140 | 8200 | 7.75 | 1.60 | 1.66 | 1.83 
Zee 18.84 | 138 | 8300 | 7.60 | 1.52 | 1.57 | 1.73 
ails 19.17 | 136° | 8300 | 7.55 | 1.45 | 1.51 | 1.66 

» |Z 20.88 | 134 | 8800 | 7.45 | 1.89 | 1.44 | 1.58 

S| a | ye | 21.21 | 132 | 8800 | 7.35. | 1.3838 | 1.38 | 1.52 

ea | el] | 21.54 | 1380 | 8900 | 7.25 | 1.27 | 1.31 | 1.44 
Ass ase} 21.87 1198-5 | .8900° (7.20 5] £1.23 1 eT eenee 
oO} 22.19). 126 |,-8900 | 7.10 } 1.17 | 1.200 ss 
Aly. 22.50 | 124 | 8900 | 7.00 | 1.12 | 1.16 | 1.28 

By Fey * 22.81 |. 122 | 8800 | 6.90 | 1.08 | 1.11 | 1.23 

= 23.12 | 120 | 8800 | 6.80 | 1.03 | 1.07 | 1.18 

5 23.42 | 118 | 8800 | 6.70 99, }21 038i 1 43 
— 23.72 | 116 | 8800 | 6.65 96 | 1.00 | 1.10 

24.01 | 114 | 8700 | 6.55 92 .96 | 1.06 
~ 24.30 | 112 | 8700 | 6.40 88 91 1.00 

24.59 110 | 8600 | 6.30 $4<): GBF 96 

/ 24.87 | 108 | 8600 | 6.20 81 .84 93 
25.16 | 106 | 8500 | 6.10 ¥8. 15) 81 89 

25.43 | 104 | 8500 | 6. 15 -78 86 

25.71 | 104 | 8500 | 6. 74 -76 84 

| 25.98 | 102 | 8400 | 5.90 71 73 81 
26.25 | 102 | 8300 | 5.90 69 72 79 

| 

~Y |—} 26.52 | 100 | 8200 | 5.80 67 | .69 76 

27.00 96 | 8200 | 5.50 58 .60 66 

27.00 92 | 8000 | 5.30 51 53 58 

27.00 | . 88 | 7700 | 5.10 45 47 52 

27.19 84 | 7400 | 4.90 40 .42 47 

wo | 28-15 82 | 7400 | 4.80 37 .38 42 

29.07 80 | 7400 | 4.60 | .33 34 37 

29.96 7 7400 | 4.60 | .31 .32 35 

31.00 7 | 7400 | 4.40 | .28 .29 82 

4.40 c 
4.30 
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COMPARATIVE PRODUCTION TABLE OF RING FILLING YARN. 


Lee ETE en a 


“ oO : * %5, d ee) ah oh 
ra] 2 Bo a Ou rs) 5 ot “sO od 
EiS1 elo lsul € | e2e| shy] THe] M58 Ges | aes yi 
GE ca » | Sas] cosl BSS] 32s) Fos) bes 
w | 2 | B-\os/%9 2 So a] Sag BlO| abo] abo) are 
Oo | MH e-c > Bea] BUS) p BS! we] neS| woh 

See tae Ss) | oe Bl Se ahs B%n|/ d%o/ ve 

bo |.8 oO a os On & or) ra) ae ae 
ge eae a YC sy > o Sa” le ote eee, 2 NSH: ig Se 
7 || 4A as Ra AR hos Rg a 
ao eB | & ea x eens tee a, 
6 234| 156| 7 7.96 220 5600 | 9.85 9.53 9.86 | 10.84 
144| 644} 240 5600 10.20 
8 234| 154) 7 9.19 208 6000 9.75 | 7.07 7.31 8.04 
134) 634 204 | 5600 7.30 
10 234| 15¢| 7 | 10.28 196 6400 9.60 5.56 5.76 | 6.33 
Teg) %.-7) 190 | 6250 5 | 
12 234) 156| 7 11.26 184 6600 9.40 4.54 4.70 | 5.17 
134| 7 184 6650 4.60 | 
15%| 7 185 6800 4.75 
14 23%| 156| 7 12.16 176 6800 9.25 3.82 3.95 | 4.35 
Sei T 160 6400 | 3.75 
lye| 6 170 4.07 
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Number of yarn, 


Revolutions of 

front roll recom- 

mended by our 
warp table. 


p 


pro- 
ounds. 


Constant for war 


for 58 hours 
' ductionin p 


do toto 
Sos 
Ot bY CO 


308 
315 


te 
—_ 
= 


316 


317 
318 


319 
-320 
321 
322 


323 
324 


2020 


328 


329 
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TABLE OF CONSTANTS. 


arp ¥ 


pro- 
unds, 


for 60 hours 


Constant for w 
duction in po 


do Go 09 os Go 
noe SO 
= 00 Gt 


-326 


326 


328 
328 
.329 
330 


30]. 
.333 


.o3d4 
335 


-336 


-339 


-340 


341 
342 
343 
334 
345 


346 
349 
350 
352 
354 


| 373 


for 66 hours pro- 
! duction in pounds. 


Constant for warp 


369 


374 


‘ oO, a 
Ses [S23 
ag odle ™s 
ofmea| ss a 
BAatH|ese 
295 w| g.o:7 
§50-5| S26 
ogea| a®.-a 
mee ess 

os Os 

240 240 

236 250 

220 -260 

214 266 

208 272 

202 | .278 

196 284 

190 290 

184 | .296 

180 -300 

176 | .304 

172 | .308 

168 | .312 

166 | .314 

162 | .316 

158 | .318 

156 | .320 

154 

152 

150 

148 

146 

144 

142 

140 

138 

136 

134 | .321 

132 | .322 

130 | .323 

128 324 

126 | .325 

124 326 

122 | .327 

120 | .328 

118 329 

116 | .330 

114 

112 | .33] 

110 

108 332 

106 

104 | .333 

104 

102 304 

102 

100 335 

96 

92 

88 

84 

82 

80 

78 

76 

74 

72 


& 


! duction in pounds, 


Constant for fillin 
for 60 hours pro 


to tp to 
> Ol he 
G0 Go Co 


275 


-287 
-293 


to 
oa) 
_ 


© 9 b9 bo d9 bo bo bo 
NOY sess 
DAPWOROAS 


-328 
-330 


331 
333 
334 
33D 
336 
337 
338 
339 
340 


341 
342 
343 
344 
345 


346 


Constant for filling 
for 66 hours pro- 
duction in pounds. 


364 
365 
367 
368 
.369 
-370 
371 
373 
374 


375 
376 
377 
-378 
379 


380 
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SPINNING FRAME DIMENSIONS. 


American frames are built in regular widths of 36, 39 and 
42 inches. The length varies slightly in different makes of 
frame, so that these figures must not be relied on as absolute 
for all builds. They are merely intended to give a fair idea 
for approximate figuring. 


NUMBER OF |2'6 IN. GAUGE.||29¢ IN. GAUGE. 234 IN. GAUGE. 

SPINDLES. FT. IN FT. IN FT. IN. 
112 13 10 14 5 14 12 
128 15 6 16 2 16 10 
144 17 2 17 11 18 8 
160 18 10 19 8 20 6 
176 20 6 21 5 22 4 
192 22 2 23 2 24 2 
208 23 10 24 11 26 
224 25 6 26 8 27 10 
240 27 2 28 5 29 8 
256 28 10 30 2 31 6 
272 30 6 31 11 33 4 
288 32 2 33 8 35 2 
304 33 10 35 5 37 
320 35 6 HE 2 38 10 
336 37 2 38 11 40 8 

NUMBER OF 3 IN. GAUGE. || 314 IN. GAUGE. || 314 IN. GAUGE. 

SPINDLES. FT. IN. FT. | IN. FT. IN. 
120 17 2 18 5 19 8 
132 18 8 20 A 21 5 
144 - 20 2 21 8 23 2 
156 21 8 23 316 24 ii 
168 23 2 24 11 26 8 
180 24 8 26 61g 28 5 
192. 26 2 28 2 30 2 
204 27 8 29 916 31 R 
216 29 2 31 5 33 8 
228 30 8 33 Vy 35 5 
240 5h 2 34 8 an 2 
252 33 8 36 314 38 11 
264 35 2 BY i 11 4/) 8 
276 36 8 39 61g 42 5 

| | 


The above lengths of frames over all are figured with tight 


and loose pulleys of 24 inch face. 
A /2 


If 3 inch face pulleys are 


figured, add 1 inch to the above lengths. 
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WEIGHT OF TEN TRAVELERS IN GRAINS. 


Number. Weight | Number. Weight 
Grains. | | Grains. _ 
23-0 il 8 21 
22-0 14 9 23 
21-0 16 10 25 
20-0 134 11 27 
19-0 2 12 29 
18-0 214 13 31 
17-0 2 14 33 
16-0 234 15 « 35 
15-0 3 < 16 37 
14-0 314 ve 39 
12-0 334 19 43 
11-0 4 20 45 
10-0 416 21 47 
9-0 5 992 49 
8-0 Big 93 51 
7-0 6 94 53 
6-0 616 25 BB 
5-0 7 26 58 
4-0 7 OT 61 
3-0 8 98 64 
2-0 86 29 67 
1-0 30 70 
1 10 31 "5 
2 i 39 80 
3 12 33 85 
4 Lo 34 90 
5 15 35 95 
6 17 36 100 
7 19 = 105 
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ARTIFICIAL HUMIDIFICATION. 


The humidification of a cotton mill is mainly artificial in 
character, and is closely associated with other conditions of the 
atmosphere which should be considered with relation to it. ‘The 
necessity for artificial humidification arises: First, because of 
loss of weight in the cotton or cloth if the air is too dry and 
the natural amount of moisture not present. Second, because 
of trouble in the card room with electricity unless there is a 
suitable amount of moisture in the air. Third, because the 
moisture favorably affects the grip of the cotton fibers on each 
other, making less breakage of ends both in the spinning and 
weaving rooms, and less loss of fiber in the form of invisible 
waste. Fourth, because of the freshening and cooling effect, 
under certain possible applications, making the air more agree- 
able to the operatives at certain temperatures. 

Considering the matter first from the standpoint of getting 
cheap product, it is possible that the principal advantage in 
artificial humidification is in getting more product from the 
operative because of the beneficial physical effect of a suitable 
atmosphere, and the lessening of labor required on the machin- 
ery. The human system is fed by oxygen in the air. A room 
might be well moistened, yet poorly ventilated. Proper sys- 
tems of humidification cleanse and cool the air and absorb a 
certain amount of soluble gases. To replace the waste of oxy- 
gen new air must be supplied. If ventilaton is not continuous 
by means of the methods in use, the rooms should be properly 
ventilated before running hours and the fresh air properly 
humidified before the help come in. 

The same percentage of humidity, or the ‘t relative humid- 
ity,” as it is known, does not necessarily produce the same 
physical result at all temperatures. A definite percentage of 
humidity at one temperature might make the conditions very 
disagreeable to the operative at another temperature. ‘The 
English Factory Laws, for instance, allow a relative humidity 
of 88 per cent. at 60 degrees of the dry bulb, but only 64 per 
cent. at 100 degrees. ‘The 75 per cent. which some accept as a 
general standard, is only authorized by the Cotton Factory 
Act, at a dry bulb temperature of less than 82 degrees. It is 
generally understood that the operatives would prefer a tem- 
perature of between 70 degrees and 76 degrees of the dry bulb, but 
it is not always possible to regulate the temperature as desired 
in hot weather. The use of extra humidification to cool the air 
in hot weather often produces a higher percentage of humidity 
than is recommended in any standard table. The cooling effect 
lessens as the humidity increases. It must be understood, of 
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course, that careful attention to proper humidification is impos- 
sible unless good thermometers are used, and unless the wet 
bulb is properly moistened, and used with clean wicking. ‘The 
wet bulb thermometer should be at sufficient distance from the 
dry bulb so that the moisture in the wick, or the water holder, 
will not affect it. Wet and dry bulb thermometers simply give 
the conditions of the atmosphere in their immediate vicinity. 
In large rooms it is necessary to have several sets of appara- 
tus. By having several sets, errors can be readily found by 
hanging them in pairs to note whether they register alike. A 
uniform standard of humidification assists the operation of such . 
machinery as relies for its regularity of operation upon climatic 
conditions. Looms have a delicate adjustment of pick which 
is considerably modified by moisture. Cards are affected by 
electricity when the air is dry. Spinning frames vary their 
band tension as the humidification changes, ete., ete. 

While we give tables of relative and actual humidity, the 
average mill man merely wants to know how low his wet bulb 
thermometer should read by comparison with the dry bulb. We 
have tried to submit a table of humidity recommendation in 
simple, usable form, for mill managers, without fractions or 
decimals. We have found that the recommendations from ex- 
perience do not require this table to be absolutely scientific in 
progression or proportion, and we would ‘not assume that it is 
possible to definitely standardize an art in which the experience 
of test is not yet complete. We would welcome any informa- 
tion from practical experience in mills using this or any other 
standard, to form a basis of future correction if such correction 
is found necessary. 

While our table is not absolutely like any other yet printed, 
it varies but slightly from those adopted by the leading introduc- 
ers of humidifying apparatus, the weave room standard being 
similar to the limits allowed by the English Cotton Factory Act 
used by the American Moistening Company, and the first two 
tables vary little from those recently published for use with 
the Cramer Automatic Regulator. 

The card room table is arranged to give a lower humidity 
than we advised when this table was first printed in our ‘*Cot- 
ton Chats” in view of further investigation and advice on the 
matter. 


(We acknowledge indebtedness for assistance and sugges- 
tion in the preparation of these recommendations, to both the 
American Moistening Company and Mr. Stuart W.?Cramer.) 
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DRAPER TABLE OF RECOMMENDED HUMIDITY 
For Cotton Mill Conditions. 


WEAVE ROOM.| SPINNING. | CARD ROOM: 
ROOM. | 
OS RRS aa 9) Po Oia eo 
WET BULB: WET BULB. | WET BULB. 
60 58 56 52 
61 59 57 53 
62 60 58 54 
63 PS 
3 61 59 55 
65 62 60 56 
66 63 61 57 
67 64 62 58 
63 65 63 59 
6 
ed 66 | 64 60 
71 67 | 65 61 
72 68 66 62 
"3 69 67 63 
4 70 68 | 64 
. "5 71 69 65 
16 vs | 70 66 
ag 73 | 71 67 
79 74 : 72 68 
80 75 | 13 69 
8 76 | a4 i 
83 7 | "5 72 
84 78 16 "3 
a / 79 77 74 
87 80 " "5 
88 81 | 79 "6 
ie 82 | 80 77 
91 83 81 78 
92 84 82 i9 
93 
85 83 
95 86 84 82 
96 87 85 83 
97 88 86 84 
98 , 
99 89 87 Ae 
100 90 88 86 


We print this table on astiff card for convenience of mill superinten- 
dents and overseers. Samples furnished on application. 


RELATIVE AND ACTUAL HUMIDITY. 


In our catalogue of 1887, we printed tables of relative and actual hu- 
midity like those in use by the United States Signal Service and have repro- 
duced them in later issues. These tables, however, are not prepared by use 
of the ordinary wet and dry bulb thermometers, and vary slightly from the 
English tables of Glaisher, which are based on wet and dry bulb thermome- 
ters similar to those in ordinary use. The Glaisher tables are based on a bar- 
ometric pressure of 29 inches, and since they are used by the leading intro- 
ducers of air moistening machinery, we prefer to follow them, under the 
present conditions. In order to condense and eliminate unnecessary figures 
we only give such readings as are thought necessary for the conditions in 
Cotton Mills. 


Reading of 
Thermometer. 
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= | Dry. 


2 C) 63 FS 2 aa) 8 2 2 6 8 2 “4 
Sie tome |e 1e to ee | Ble we | Se 
ESE] £5 | §|S#] £5 | B/SH] £8 | €| 52 
Bi-<i vs Peas 3a Bi <4] «wes aon Ne 
| Sy, ie x 4 8 Ht] Se, Se 0) GH 
a | SO wae % AST md a4 |. Ol ceo 4 PS 
OES B | oles H |] fies Bo apeee 
> | as 2 | Be 2 | ae 2 | On 
H | . | bo |,8 .| £18 OS Tas Os 
Vi> TRL sl Sl> Tals] oie Teale] ole 
= ra oa tae, Al|B|A A,E|A 
5.8 100 |6.8]'70| 70 |100 | 8. [75 | 75 |100 | 9.4 
5.4 94 | 6.4 69 | 94 | 7.5 74/94) 8.9 
5.1 88 | 6. 68 | 88 | 7.1 73 | 89 | 8.4 
4,7 83 | 5.6 67 | 83 | 6.7 72 | 841 7.9 
4.4 78 | 5.8 66 | 78 | 6.3 (OS Berea ye: 
4.1 73 | 4.9 65 | 73 | 5.9 10 1°04 oleae 
3.8 68 | 4.6 64 | 69 | 5.5 69 | 70 | 6.6 
3.6 63 | 4.3 63 | 65 | 5.2 68 | 66 | 6.2 
3.3 59 | 4. 62 | 61 | 4.9 67 | 62 | 5.8 
3.1 55 | 3.8 61 | 57 | 4.6 66 | 58 | 5.5 
2.9 51 | 3.5 60 | 58 | 4.8 65 | 55 | 5.2 
Bri 48 | 3.3 59 | 50 | 4. 64} 52 | 4.9 
6. 100 | 7. |71| 71 |100 | 8.3176) 76 |100 | 9.7 
5.6 94 | 6.6 70 | 94 | 7.8 75 | 94) 9.2 
5.2 88 | 6.2 69 | 88 | 7.3 74 | 89} 8.6 
4,9 83 | 5.8 68 | 83 | 6.9 73 | 84] 8.2 
4.6 78 | 5.5 67 | 78 | 6.5 TOV OS malian 
4,3 "3 | dA 66 | 73 | 6.1 Tie) rpouleuses 
4, 68 | 4.8 65 | 69 | 5.7 70) 71a 16-8 
3.7 64 | 4.5 64 | 65 | 5.4 69 | 67 | 6.4 
3.5 60 | 4.2 -63 | 61 | 5.1 68 | 63 | 6.1 
8.2 56 | 3.9 62 | 57 | 4.7 67 | 59 | 5.7 
3. 52 | 3.7 61 | 53 | 4.4 66 | 55 | 5.4 
2.8 48 | 3.4 60 | 50 | 4.2 65 | 52] 5.1 
6.2 100 | 7.3172 | 72 |100 | 8.5177 | 77 |100 | 10. 
5.8 94 | 6.8 71 | 94 | 8. 76 | 94 | 9.5 
5.4 88 | 6.4 70 | 89 | 7.6 75 | 891 8.9 
5.1 83 | 6. 69 | 84 | 7.1 74 | 84] 8.4 
4,7 78 | 5.6 68 | 79 | 6.7 73.) 79 | 8. 
4.4 73 | 5.8 67 | 74 | 6.8 72195 | 7.5 
4,1 68 | 5. 66 | 69 | 5.9 (PER IME Rest pat 
3.9 64 | 4.7 65 | 65 | 5.6 10.4. CVs eGna 
3.6 60 | 4.4 64 | 61 | 5.8 69 | 63 | 6.8 
3.4 56 | 4.1 63 | 57 | 5. 68 | 59 | 5.9 
8.1 52 | 3.8 62 | 54 | 4.7 67 | 56 | 5.6 
2.9 49 | 3.6 61 | 51 | 4.4 66 | 53 | 5.3 
6.4 100 | 7.577 73 |100 | 8.8178 | 78 |100 | 10.8 
6. 94 | 7.1 72 | 94 | 8.38 G7) G4 | Ose 
5.6 88 | 6.6 71 | 89 | 7.6 76 | 89 | 9.2 
5.2 83 | 6.2 70 | 84 | 7.4 75 | 84/1 8.7 
4.9 78 | 5.8 69 | 79 | 7.0 74179 | 8.2 
4.6 73 | 5.5 | 68 | 74 | 6.6 73175) 7.8 
4.3 68 | 5.2 67 | 70 | 6.2 12>) TL lhe 
4, 64 | 4.8 66 | 66 | 5.8 (115675 )6-9 
8.7 60 | 4.5 65 | 62 | 5.4 70 | 63 | 6.5 
3.5 56 | 4.2 64 | 58 | 5.1 69 | 59. | 6.2 
3.3 52 | 4. 63 | 54 | 4.8 68 | 56) 5.8 
3. 49 | 3.7 62 | 51 | 4.5 67 | 53 | 5.5 
6.6 69 |100 | 7.8] 74 | 74 |100 | 9.1]'79 | 79 |100 | 10.6 
6.2 94 | 7.3 73 | 94 | 8.6 78 | 95 | 10.1 
5.8 88 | 6.9 72 | 89 | 8.1 77 | 90'| 9.5 
5.4 83 | 6.5 71 | 84 | 7.6 76 | 85] 9. 
5.1 78 | 6.1 70 |, 79} %.2 75 | 80} 85 
4,8 73 | 5.7 69 | 74 | 6.8 74175 | 8. 
4.5 68 | 5.8 68 | 70 | 6.4 TSCy Ta 
4.2 64 | 5. 67 | 66 | 6. (2 |. BU dinates 
3.9 60 | 4.7 66 | 62 | 5.6 71 | 63 |) 68 
3.6 56 | 4.4 65 | 58 | 5.8 70 | 59 | 6.4 
3.4 53 | 4.1 64 | 55 | 5. 69 |. 56 | - 6. 
8.2 50 | 3.9 63 | 52 | 4.7 68 | 53 | 5.6 
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e8 }2le | s8 |Z le | w8 | Zle | wo [Ble 
eee isl oS | See 1 SIS Ye 1 Sle. 
= & Ble H cé siPul eé siPxl af & | 4 
=e) 5 |O =e) 53 |O ao 5 |0 ike) 53 |O 
| 4-1 SE oe) | 371 OE <q 
§ = = Ge So q HH § z = Set Bp OG | Sy 
ey (sissy ae |e les} ek |e Ss] as | elas 
A a 2 a le 
Oo] gerard bs Sk imeoreanrd hi Ju pal earners a4 aN 
>| > > > 1 > > >! ol ol|> >| >| oOo l> 
rl oo] o Plo a) Pl o Cerro 
A|E A A|E | A A| Ee] A A;E|A 
80 80 eS i $5 | 85 |100 |12.81 90) 90 |100 |14.8]} 95 | 95 |100 {17.2 
79 . 
78 | 90 | 9.8 81 | 80 |10.8 Sorat led 90 |. 78 |18.4 
77 | 85 | 9.8 80 | 76 | 9.7 84 | 73 |10.8 89 | 74 |12.7 
76 | 80 | 8.8 79 | 72 | 9.2 83 | 69 |10.3 88 | 70 |12.1 
75 | 75 | 8.8 78 | 68 | 8.7 82 | 65 | 9.7 87 | 66 |11.5 
Rai 17.8 77 | 64 | 8.8 81 | 62 | 9.2 86 | 68 |10.9 
oo Otc, tee 76 | 61 | 7.8 80 | 59 | 8.7 85 | 60 |10.3 
721.638 | 7.0 Whnt.os. | 7.4 79 | 56 | 8.3 84 | 57 | 9.8 
71 | 59 | 6.6 Wate |S. 78 | 53 | 7.8 83 | 54 | 9.3 
70 | 56 | 6.2 73 | 52 | 6.6 77 | 50 | 7.4 82 | 51 | 8.8 
69 | 53 | 5.8 72 | 49 | 6.2 76 | 47 | 7.0 81 | 48 | 8.3 
81 Bf pt A 86} 86 |100 |/18.2]91 | 91 |100 |15.3] 96! 96 |100 |17.7 
0 ve 
79 | 90 |10.1 82 | 80 |10.6 86 | 78 }11.8 91 | 78 |138.8 
78 | 85 | 9.5 81 | 76 |10.1 SORE a tlle 90 | 74 |138.1 
77 | 80 | 9.1 80 | 72 | 9.5 84 | 70 |10.6 89 | 70 |12.4 
76 | 76 | 8.6 7 68 | 9. 83 | 66 |10.1 88 | 66 |11.8 
75 ' 72 | 8.1 re 64 | 8.5 82 | 62 | 9.5 87 | 63: |11.2 
74 | 68 | 7.6 FT oO (a Sel. 81 | 59 | 9. 86 | 60 |10.7 
73 | 64 | 7.2 76 | 58 | 7.6 80 | 56 | 8.5 85 | 57 |10.1 
72 | 60 | 6.8 fo lportiiee 79 | 583 | 8.1 84 | 54 | 9.6 
W206: | 6.4 74 | 52 | 6.8 78 | 60) 7.7 83 | 52 | 9.1 
70. | 53 |. 6.0 73 | 49 | 6.4 Ul 4 G2 82 | 49 | 8.6 
82 e oe i 87 | 87 100 |13.6 92 | 92 |100 |15.7]1 97 | 97 |100 {18.2 
8 ; 
80 | 90 |10.5 83 | 81 {11. re ba (al 92 | 78 114.2 
79 | 85 | 9.9 83 107% 10:4 86 | 73 |11.6 91 |} 74 |13.5 
78 | 80 | 9.4 81 | 73 | 9.8 | 85 | 70 |11. 90 | 70 |12.8 
tin Gor | 8.9 80 | 69 | 9.3 84 | 66 |10.4 89 | 67 |12.2 
CON 8.4 79 | 65 | 8.8 | 83 | 62 | 9.9 88 | 64 {11.6 
75 | 68 | 7.9 78 | 61 | 8.3 82 | 59 | 9.8 87 | 60 {11. 
74 | 64 | 7.5 ROS Weise 81 | 56 | 8.8 86 | 57 |10.4 
731760 |)'7.1 6) 05°) 4 80: | 53 | 8.3 85 | 54 | 9.9 
72. }°67 | 6.7 fy | BY Fie 79 | 50 | 7.9 84 | 52 | 9.4 
WL | 54:| 6.8 74 | 49 | 6.6 78 | 44°) 7.5 83 | 49 | 8.9 
83 = ve ae 88 | 88 |100 |14. 193 93 |100 |16.2]98 | 98 |100 |18.7 
9) e 
81 | 90 |10.8 84 | 81 |11.4 88 | 78 |12.6 93 | 78 |14.6 
80 | 85 {10.2 83 | 77 |10.8 87 | 74 |11.9 92 | 74 |13.9 
79 | 80 | 9.7 82 | 73 |10.2 86 | 70 |11.3 91 | 70 |18.2 
78 | 76 | 9.1 81 | 69 |-9.6 85 | 66 {10.7 90 | 67 |12.6 
tC) 72 | 8.6 80 | 65 | 9.1 84 | 63 |10.2 89 | 64 |12. 
76 | 68 | 8.2 79 | 61 | 8.6 83 | 60 | 9.6 88 | 61 |11.4 
75 | 64 | 7.7 78 | 58 | 8.1 82 | 57 | 9.1 87 | 58 !10.8 
74 | 60 | 7.8 UT bo 7.7 81 | 54 | 8.7 86 | 55 |10.2 
ie | Or) 6.9 16 [02:4 7.3 80 | 51 | 8.2 85. } 52. | 9.7 
72 | 54 | 6.5 75 | 49 | 6.9 79 | 48 | 7.8 84 | 49 | 9.2 
84 100 as 89 | 89 100 14.4] 94) 94 |100 |16.7] 99) 99 |100 |19.3 
Ria | 85 | 81 {11.7 89 | 78 }18. 94 | 79 |15.1 
10.5 oy al Ay aa 88 | 74 |12.8 93 | 75 |14.4 
10. 83 | 73 |10.5 87 | 70 |11.7 CONE IB 
9.4 10. 86 | 66 {11.1 91 | 67 |13. 
8.9 9.4 85 | 68 |10.5 90 | 64 12.3 
8.5 8.9 84 | 60 |10. 89 | 61 |11.7 
8. 8.4 83 | 57 | 9.5 88 | 58 |11.1 
(hs 8. 82 | 54 |-9. 87 | 55 |10.5 
hak 7.5 8.5 86 | 52 |10. 
6.7 ail 8. 85 | 49 | 9.5 
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BREAKING STRENGTH OF YARN. 


In 1886 we prepared a breaking strength table after testing 
samples from 225 representative mills. We print it alongside 
our new table for comparison. 

With the change in conditions a new standard seems neces- 
sary, and this 20th year seems a good time in which to intro- 
duce it. In 1886 there were very few combers in use in this 
country, and a large proportion of the yarn was made from 
single roving with old-fashioned top flat cards, smaller rings 
and lower speeds than are now used. Some of these conditions 
would seem to favor the quality of the yarn, but to offset them 
we have a higher general skill in management, improved ma- 
chinery and better knowledge of how to get good results from 
the machines. 

In American mills, the breaking strength is ascertained by 
use of a strength tester operated by hand or power, which 
handles a skein made with 80 revolutions of a reel a yard {and 
a half in circumference. As the skein is in the form of a loop, 
the machine really tests the strength of 160 strands of yarn. 
This number is arranged so that the result in pounds will read 
just ten times the result in ounces by testing single yarn strands 
with a single thread tester; for, if we take the result in ounces 
and divide by 16 to get the quotient in pounds, we arrive at the 
same figures as when dividing the record of the skein tester by 
160 to get the single thread quotient. Breaking strength is 
usually taken by reeling skeins from at least four bobbins and 
averaging the results from all after breaking one or more 
skeins from each bobbin. In such a system it is evident that 
the average result produced by no means shows the variation 
in single yarns. ‘This fact is emphasized when the same yarn 
is tested by.a single thread tester. It must be remembered that 
the machine for testing the breaking strength of skeins cannot 
give the actual average strength of the yarn, for it is impossible 
to get the tension on all the 160 separate yarn sections equal. 
A few strands break first, bringing the whole strain ona lesser 
number. The error is fairly constant, so that the machine is 
perfectly proper for comparative purposes. The hand driven 
tester, however, is not suitable for accurate comparisons, for 
the operator cannot give a steady motion to the wheel under 
a continually increasing strain. We have seen the same yarn 
show wide comparative differences when tested on a hand 
breaker and a power breaker. Owing to the steadier strain, the 
yarn breaks stronger with a power-driven tester ; and it must be 
remembered that our table is made up from results so obtained. 
Ours is a Brown Bros. tester run at a speed of 190 revolutions 


SPINNING. 71 


per minute. We are glad at any time to test the yarn for any 
of the mills which have no power driven tester so that they may 
see how nearly their yarn comes to our table when tested under 
similar conditions. Those whose yarn does not break as well 
as our table when tested with a hand tester need not necessarily 
assume that their yarn is inferior. The single-thread testers 
are interesting to show the variation in single yarns, but they 
are useless for comparative purposes unless the tests are con- 
tinued to a tiresome extent. A single-thread tester gives high- 
er results than a skein tester as a general rule. We have found 
it to vary from 15 to 20 per cent. The variation in single 
yarns is naturally much greater than in skeins, since the break- 
ing of many strands together necessarily trends toward uni- 
formity. Wehave found yarn that broke in skeins from 46 to 54 
pounds, show from 4 to 7 ounces on a single-thread tester, which 
is equivalent to 40 to 70 pounds on the skein. Skeins chovine 
from 105 to 128 pounds on the skein tester, varied from 12 
ounces to 20 ounces, or from 120 to 200 pounds on the single- 
thread tester. Yarn showing 152 to 208 pounds on skein tests, 
varied from 16 ounces to 23% ounces on single-thread test, or 
equivalent to 160 to 235 for skein test. 

Variations in strength of yarn are due, in part, to varia- 
tions in size, but they do not necessarily follow the variations 
in size with uniformity. Yarn is made weak by lack of twist, 
and also made weak by excessive twist. Different bobbins 
from the same frame will var y on account of differences in 
rolls, rings, travellers, ring setting, etc. It is not safe to draw 
conclusions from single tests or single lots. Variations in size 
or number are important since a variation from standard may 
give the mill’s customer less or more product than demanded. 
Variation in yarn is evidence of improper selection of pro- 
cesses, or improper running of the machinery in the prepara- 
tory department. No one has ever yet definitely settled by ex- 
tensive comparative tests the best and most economical method 
of preparing for strong, even yarn. ‘There are still those who 
claim that a multiplicity of doublings and drawings weakens 
the yarn, and it is not definitely proved just where the doublings 
should be made. It is possible that we may some day find that 
a proper doubling and evening of the sliver at some particular 
stage of manufacture will allow less processes, or less doub- 
lings, in other stages. 

There is a general impression to the effect that yarn wound 
from a full bobbin is stronger than that wound off nearer the 
bare bobbin. We have gone into exhaustive tests to determine 
whether this theory is correct, and find that while there is no 
uniformity, the yarn first spun often breaks stronger while act- 
ually finer in number. In one test we tested all the yarn on. 
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four bobbins of yarn made from Middling cotton, single card- 
ing, twist 24.40, spun with 17g inch ring, 61g inches traverse. 
There were 17 skeins of yarn on each bobbin, making 68 skeins 
tested in all. The yarn averaged in number 15.82 and the 
breaking strength averaged 109. The weakest skein broke 95 
pounds and the strongest 125. The number of yarn varied 
from 14.93 to 17.33. The first 16 skeins averaged in number 
15.55, breaking an average of 106. The last sixteen skeins aver- 
aged in number’ 16.03, breaking 113.6. 

To show the difference between yarn tested under different 
conditions of humidity, we took four bobbins of yarn made 
from Good Middling cotton grown in South Carolina, single 
carding, 28.45 twist, spun on 134 inch ring, 61 inches traverse, 
dry bulb showed 71, wet bulb 66. The average breaking 
strength was 60 pounds per skein, while the average number of 
the yarn was 29. Wethen kept this yarn 24 hours in a dry kiln 
with a temperature of 120 degrees for that period. The aver- 
age breaking strength was now 55 pounds, while the average 
number was 29.78. Next, we soaked the yarn five minutes un- 
der water, merely drying off the outside with a towel. It then 
showed 64 pounds breaking strength, average number 28.70. 
We next soaked the yarn 40 hours under water and it broke 
66.50, average number of yarn 26.13. Of course, the variation 
in the yarn numbering came from the additional weight of the 
water absorbed. This would show the extremes of dryness and 
wetness to be about 10 per cent. below or above the standard. 

The warp yarn tested for the tables was mostly single 
carded on revolving flat cards, and averaged about Strict Mid- 
dling in grade. The combed yarn tests were made from the 
American yarn sent in, which averaged slightly under Good 
Middling in grade. ‘The soft-twisted yarn was of various kinds 
and used for various purposes. In these tests the stronger twist- 
ed filling was eliminated. The average twist of the yarn tested 
was very close to 3.25 times the square root of the number. 
The grade of the cotton averaged about Strict Middling. 

The most surprising thing about the tests was the strength 
of the soft twisted yarn in the coarser numbers, this running 
at times higher than our old standard for warp. 

Owing to delay in arrival of yarn and in getting proper 
machinery for testing, the yarn tested probably averaged an 
aging of at least six months. It was kept in our weave room 
during this time under fairly uniform conditions of humidity. 
At the time of the tests the humidity in the weave room aver- 
aged quite closely to the humidity standard which we recom- 
mend for the spinning room. Certain mills made much more 
even yarn than others on the same numbers. It was noticed 

*that the combed yarn varied considerably in number. There 


SPINNING. 73 


was not enough yarn supplied to make a comparative test of 
Combed Egyptian, Sea Island and American cotton. Sea Is- 
land and Fancy Georgia cottons naturally broke stronger than 
the ordinary American grades, and also better than the Egyp- 
tian grades. No attempt was made to classify according to 
length of staple. It must be remembered that these tables rep- 
resent an average breaking strength, although it is natural 
that our samples should largely come from the mills that are 
making the better yarns. 

As: the yarn numbers. vary constantly, and as the twist in 
differentclasses of yarn is also fairly constant, the curve 
plotted from the breaking strengths should also be a constant 
curve. The purpose of testing the hundreds of sample yarns 
sent has been to find out by the actual results just what con- 
stant curve will most uniformly meet the actual conditions. 
The results given in the tables are taken from constant curves 
without giving the decimals, as the strength tester cannot be 
read to decimal results. Anyone wishing to make a very care- 
ful or scientific comparison of yarns should accurately compute 
the result to decimals, using the following rules. 


STANDARD WARP YARN. 


Weigh the skein after breaking and divide weight into 
1000 to get number of yarn (or use tables in our book or the 
table printed on one sheet which we supply) then add this to 
1900 and divide by the number. Example: Skein weighs 45.3 
grains. Divided into 1000 gives 22.08 the number of the yarn. 
1900 + 22.08 = 1922.08 + 22.08 = 87.05 which is the standard 
breaking weight for this number. 

If several skeins are broken the average weight can be 
used. 

For combed warp yarn the standard is obtained by multi- 
plying the number by four, subtracting from 2600 and dividing 
the quotient by the number. 

For soft twist yarn the standard is obtained by multiply- 
ing the number by 13, subtracting from 1900 and dividing the 
quotient by the number. 


Our tables do not give figures for carded warp or soft twist 
above number 50. They can be easily figured if required. The 
4+ and — signs signify decimals. For instance 62.30 would, be 
given as 62+ while 62.70 would be given as 683—. 31.51 would 
be given as 32— while 31.50 would be given as 31+ . 
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DRAPER TABLES 
OF 
BREAKING WEIGHTS OF AMERICAN YARNS 
SPUN FROM AMERICAN COTTON. 
AVERAGED FROM SAMPLE SKEIN TESTS FROM 
SEVERAL HUNDRED AMERICAN MILLS. 
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RULES FOR SPINNERS. 


To find the draught of a spinning frame:— 

Write down the number of teeth in all the driving-wheels, and multi- 
ply them together. Then write down the number of teeth in all the wheels 
that are driven, and ‘multiply them together in like manner. If there is 
any difference in the diameter of the rollers, multiply the least, or driver’s 
product, by the diameter of the back roller; and the largest product, or 
that of the driven wheels, by the diameter of the front roller. Divide the 
product of the driven wheels by that of the drivers, and the quotient will 
be the draught of the machine. 


To change the draught-gear on a spinning-frame when changing to a differ- 
ent number of yarn and the draught and roving have both to be altered:— 


Multiply the number of yarn being spun, by the hank roving desired, 
and that product by the number of teeth in the change pinion being used; 
divide the product thus obtained by the number of yarn desired, multi- 
plied by the hank roving being used. The quotient will show the change 
pinion required. 

To change the draught gear when changing from one number of yarn to 
another without changing the roving:— 


Multiply the number of teeth in the change pinion in use by the num- 
ber of yarnspun. This product divided by the number of yarn desired 
will give the change pinion required. 


To change the twist-gear when changing to a different number of yarn:— 


Square the number of teeth in the present gear, and multiply by the 
number of yarn being spun. Divide this product by the number of the 
yarn desired; the square root of the quotient will show the proper num- 
ber of teeth for the new gear. 


To find what per cent. yarn contracts in twisting:— 


Divide the number of the yarn by the product of the draught and 
hank roving, and subtract the quotient from 1. Example: Suppose No. 
28.5 yarn is being spun from 4-hank roving, with a draught of 7.26. 7.26X 
4=29.04. 28.5-+-29.4=0.98, which subtracted from 1.00 leaves .02, or two per 
cent=the contraction in length. 


To find the loss of twist in spinning:— 


By the “loss of twist” is meant the amount the actual twist is less 
than that found by computing from the speed of the spindle. Rule: 
Divide 1 by the circumference of the bobbin in inches. Hzxample: 
Suppose a filling bobbin is 144 inches in circumference at the barrel. 
1-+1.5=0.67=loss there. If itis 3 inches in circumference at the outside the 
loss there=1--3=0.33. Average loss from computed twist 0.50, or half a 
turn per inch. 


The best way to find the actual speed of spindles:— 


Make some mark on the end of the cylinder so an assistant can turn it 
by hand slowly just once around. Mark the heads of several bobbins, or 
mark the whirls of the spindles, so as to be able to count the average num- 
ber of turns of the spindle to one turn of the cylinder. Then multiply this 
number by the revolutions per minute the cylinder makes, ascertained 
carefully with a good speed-counter; or attach revolvyin g-shaft of a speed- 
counter to tip of spindle with a rubber tube. 

The result obtained by either of these methods is nearer the actual 
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speed of the spindle than the result obtained from computation in the usual 
way, because of the differences due to the size of the banding and the angle 
of the groove in the whirl. 


To find the length of yarn in a bobbin:— 


Multiply the circumference of the front roll in inches by the number of 
revolutions per minute, and this product by the number of minutes required 
to fill the bobbin; divide by 36 and deduct the contraction in twisting, and 
the result will bé the number of yarns on the bobbin. 


To determine the twist of a spinning frame:— 


Multiply the teeth in driven gears for a dividend; divide this by the teeth 
in cylinder gear; then multiply this by the ratio between the cylinder and 
whorl and then divide by 3.1416 for a constant. This constant divided by the 
twist gear used will give the twist in one inch of yarn, thus: 

Ratio between 
Drivers. cyl. cyl. & whorl. : 
85 x 91=7735 + 30 = 257.8 x 7.60 = 19.593 + 3.1416 =6.23=constant, 

This divided by twist gear will give the twist in one inch of yarn, or di- 
vided by twist required will give the twist gear. 

To determine the size of a cord, when yarn of several different sizes have been 
used to make it:;— 


Reduce each yarn to grains, add the grains together and divide 1000 by - 
this product and the result will be the size of cord. Thus: 
12s, 16s & 18s twisted together. 
12s reduced to grains equals 83.33 
16s ¥ fe i 62.50 
18s 1s a Ne 7 55.56 


201.39 divided into 1000 equals 4.92 equals 
the size of the cord. 
One way to determine a constant for twist;— 


Spin two rovings of the same hank, one white and one black, together; 
then count the turns of twist in oneinch. This multiplied by teeth in the 
twist gear will give constant; this constant divided by twist required will 
give twist gear to use, ordividing by twist gear used will give twist in one 
inch of yarn. 


Another way to find the draft on a spinning frame:— 


Multiply the driving gears together, and this product by 7 if the middle 
and back rolls are 7-8 inches in diameter, for a divisor; multiply all driven 
gears together, and that product by 8, if the front rolls are one inch in di- 
ameter, for a dividend; and the quotient will be the draft. If you wanta 
constant number, multiply the teeth of the change gears that you use on 
these frames by the draft thus obtained, and the result is the constant num- 
ber, thus: 

Back Front Draft of 
Stud Roll Roll Draft Frame Constant. 
(70 x 55 x 8) = (20 x 80 x 7) = 7.338 x 30 = 220. 
This divided by draft required will give gear to use. 


To determine the product of a spindle in hanks:— 


Divide the revolution of the front roll by 2.9 for 58 hours, and for any 
other number of hours in same proportion. For example, what will the 
divisor be for 60 hours ? 58 x 2.9 + 60 = 2.8; therefore the speed of the front 
roll divided by 2.8 will give the product of a spindle in hanks for 60 hours; to 
reduce to pounds, divide by the size of yarn. 


To determine the ratio between the cylinder and whorl: — 


Divide the diameter of the cylinder plus the diameter of the band by the 
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diameter of whorl plus the diameter of band, thus, 
Cylinder, tf in. 
Dia. of band AES Ss 


57 15 
71-8 in. cd al A) 
8 16 
The whorl is 13-16 and band is 1-8 inches, added together equals 15-16 
inches. 
Therefore, a cylinder 7inches in diameter, running with a whorl 13-16 
inches in diameter will turn the spindle 7.6 times. 


Avoirdupois Weight. 


Grains. Drachms. Ounces. Pounds. Ton. Grammes. Kilog. 
7.34 =. 1 = 1.77184 
437.5 = 16 = 1 = 28.34954 
7,000.0 = 256 = 146= 1 = 453.59265 
2000 = 1 .: = 907.18 


Long Measure. 


Inches. Feet. Yards. Rods. Furlongs. Mile. Metres. 
ie 1 = .3048 
56 = A A 1 — -9144 
198 = 16.0% —— Sin — 1 = 5.0291 
7.920) == 660 —. 220 = 40S ae ek — 201.1643 
63,360 = 5,280 = 1,760 = 3200 = 8 1 = = 1,609.3145 


Circum- Circum- 


Diameter. ference. ° ference, 


1-64 | .015625| .04909]. : 2.35619] .44179 
1-32 |. 09817 | . ; 2.45437 | .47937 
14726 | 2.55254| 151849 
.19635 | . 2.65072 | .55914 
129452 |. : 2.74889 | .60132 
.39270 | . 90625 | 2.84707 | 164504 
49087 |. : 2.94524] .69029 
58905 | . , 3.04342 | .73708 
68722 |). ie 3.14159| .78540 
.78540 | . 3.33794 | .88664 
88357 | . 3.53429 | .99402 
.98175 | . 3.73064 | 1.1075 
1.07992 |. 3.92699 | 1.2272 
1.17810 | .13 : 4.12334 | 1.3530 
270971. : 4.31969 | 1.4849 
1.37445 | . 4.51604 | 1.6230 
1.47262 |. 4.71239 | 1.7671 
1.57080 | . 4.90874 | 1.9175 
1.66897 |. 5.10509 | 2.0739 
1.76715 |. 5.30144 | 2.2365 
1.86532 | . 3-4 | 1. 5.49779 | 2.4053 
1.96350 5.69414 | 2.5802 
2.06167 | . 5.89049 | 2.7612 
2.15984 |. 6.08684 | 2.9483 
2.25802 |. 6.28319| 3.1416 
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NUMBERING YARNS. 
Yarn is weighed by avoirdupois weight. 
Silk. 


The silk-worm forms the cocoon of two parallel filaments of silk; three 
to six cocoons are usually reeled off together, making a thread of raw silk 
containing six to twelve filaments. " One authority states that 500 yards of 
five twin filaments weigh about 2.5 grains. The number of drachms (27.34 
grains) that 1000 yards of this raw silk weighs is the number. 

Silk is sold in the United States by the number of yards in one ounce. 

Sewing silk is numbered irregularly by letters: 

Letter, 000 = 00 0 A’. B--CoD EB. EE ere 
Yards in one 0z., 2000 1600 1300 1000 850 650 550 400 330 262 212 125 

Letter A‘ silk has 16,000 yards in a pound, and equals about a No. 60 
cotton sewing thread in weight. 

Silk that cannot be reeled is carded, spun and numbered like cotton 
yarn, and is called spun silk. 


Linen and Jute. 


Barlow’s History of Weaving, London (1878), gives the following table: 


Lyards=  1thread or rownd of the linen reel. 
300 yt 20 ee ha Cies 
600 06) tee! DAO ae DEE Se OBE. 
1,800 66 STO OP ee Bo" BS ee BD 
3,600 ees I © | ORs ae —— a cal iid QT 
7,200 ‘<2, 850 66 RDA SG 1 Od a eee ye 
14,400 66) 5760 © 88 oh BS ed ee ah EE eee 


1 spyndle. 
The number of cuts in one pound isthe number of linen yarn. 
The number of yards of linen yarn that weigh 23.33 grains is the 


number of the yarn. 
The numbers by which linen sewing threads are sold represent three 


threads of the number twisted together, that is, No. 35 sree thread has 
three strands of No. 35 yarn in it. 


Table for numbering Linen Yarn by the weight in grains of 
300 yards or | lea (or cut). 


Number 
of yarn 
rains, 
Number 
of yarn 
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Woollen. 


1 yard=1 thread or round of the woollen reel. 


Suet el knot. 
DOOM waar oo Ile cut. 
OUU esr o0 eo On pie $6 =I rin. 
2) Mame oes ns 0 0 —— 1 te SC = hier. 


The number of runs in one pound is the number of woollen yarn. 
The number of yards of woollen yarn that weigh 4.375 grains is the 
number of the yarn. 


Table for numbering Woollen Yarn by the weight in grains of 
twenty yards, or one fourth of a knot. 


Runs 
Runs, 
Runs 
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The number of yarn of different sizes represents the proportionate 
size of No. 1 yarn, and to determine the size or number of a thread com- 
posed of strands of different numbers twisted together, itis only necessary 
to add together the proportionate sizes of the separate strands. A single 
example will illustrate: 3 run, 4 run, 5 run and 6 run twisted together will 
make yarn the size of 4X1XixXji of 1 run, or 28X15 x42X49=85 of lrun; not 
quite so large as one run, but exactly 60-+-57=1.05 run. 


Worsted. 


lyard, =1 thread or round of the worsted reel. 
C0 = OO en Lelon or knot. 
DOO mecca t= OWE Sour = jmies Og est aH eM Se 
The number of hanks in one pound is the number of worsted yarn. 
The number of a worsted yarn of a given length which equals in 
weight a cotton yarn of the same length, is equal to the cotton number 
multiplied by 1.5. No. 60 cotton No. 90 worsted. 
The number of yards of worsted yarn that weigh 12.5 grains is the 
number of the yarn. 
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Table for numbering Worsted Yarn by the weight in grains of. 
twenty yards, or one fourth of a knot. 


| Grains. 


DOKL wt 
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Cotton. 


1} yards =1 thread or round of the cotton reel. 
120. =80 . ** =] skein, ley or lea. 
840 =560 ‘“ =7 skeins=1 hank. 

The number of hanks in one pound, is the number of cotton yarn. 

The number of yards of cotton yarn that weigh 8.33 grains, is the 
number of the yarn. 

The numbers by which cotton sewing threads are sold represent three 
threads of the number twisted together, that is, No. 60 standard thread ‘has 
three strands of No. 60 yarninit. Ina six-cord thread each of the three 
strands is made up of two threads twisted together. Six threads of No. 
120 make six-cord No. 60. 


The French system of numbering is based on the Metric system. The 
metre=39.37 inches, and is the standard of length. The kilogram (2.2047 
pounds) is the standard weight in numbering yarn, and the number of 
thousand metres in a kilogram is the number of the yarn. No. 28 yarn 
would be No. 47.42 in France. 

By the various standards, No.-1 yarn has the following numbers of 
yards in one pound: 


Cotton and ‘Spunl silky else 2, cette cpeueek sence seat 840 
TAN GN eo ee pees eh! NR IER Cee EACLE hs are 300 
BWV. ODT TR Maia estes Laeger een st ts EEN Re 1,600 
W OYETC Vine Ber ee ESAT ne 560 


The following tables have been carefully computed, and are, we 
believe, correct. 

The tables for numbering cotton yarn by the weight of one skein are 
also printed separately for the use of spinners, and we will mail a copy to 
any overseer who will send to us for it, and give his address plainly 
written. 
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Comparative Numbers of Yarn of different materials of the same 
weight per yard. 


Cot.| Woollen.| Worst. | Linen. Cot, | Woollen. 


anks of 
Q yards. 
1,600 yards. 
Hanks of 
560 yards. 
Hanks of 
840 yards. 
1,600 yards. 
Hanks of 
Cuts of 
800 yards. 
Yards in 
one ounce. 


3727.5 
3780. 
3832.5 
3885. 
3937.5 
3990. 
4042.5 
4095. 
4147.5 
4200. . 
4252.5 
4305. 
4357.5 
4410. 
4462.5 
4515. 
4567.5 
4620. 
4672.5 
A725. 
4777.5 
4830. 
4882.5 
4935. 
4987.5 
5040. 
5092.5 
5 


Pact 


oO Oo 


CO COI OD OT CO DO | 84 
SOV > OO be 


5145, 
5197. 
5250. 
5302.5 
5355. 
5407.5 
5460. 
5512.5 
5565. 
5617.5 
5670. 
5722.5 
5775. 
5827.5 
5880. 
5932.5 
5985. 
6037.5 
6090. 
6142.5 
6195. 
6247.5 
6300. 
= 6352. 
64,05 , .6 | 6405. 
64.575 |.184. A | 6457. 
65.1 Oe .2 | 6510. 
: 65,625 37. . | 6562. 
2 66.15 De .8 | 6615. 
2992.5 66.675 : 55.6 | 6667. 
3045. : : 4 | 6720. 
3097.5 } 725 ; 31.2 | 6772.5 
3150. at De . | 6825. 
3202.5 ; : 3.8 | 6877.5 
3255. c 9. 3. 39.6 | 6930. 
3307.5 

3360. 70.35 
3412.5 70.875 
3465. 71.4 
3517.5 71.925 
4 | 3570. 72.45 
193.2 | 3622.5 72.975 
196. | 3675. 73.5 
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Table for numbering Cotton Yarn by the weight in grains of 
120 yards or | skein. 


120yds.| Number [120yds. 
weigh 
grains. 


SP 


a 


ea oe 


DH AIAIA DOU 
a 


inietoboh SOMO 


_ 
oS 


Dopibe coy 


13. 


tot trin tobe 


of 
Yarn. 


1000. 


500. 
333.3 
250.0 
200.0 
181.8 
166.7 
153.8 
142.9 
133.3 
125.0 
123.5 
122.0 
120.5 
119.0 
LL 
116.3 
114.9 
113.6 
112.4 
1 Gi Fe 
109.9 
108.7 
107.5 
106.4 
105.3 
104.2 
103.1 
102.0 
LOG 
100.0 
99.01 
98.04 
97.09 
96.15 
95.24 
94,34 
93.46 
92.59 
91.74 
90.91 
90.09 
89.29 
88.50 
87.72 
86.96 
86.21 
85.47 
84.75 
84.03 
83.35 
82.64 
81.97 
81.30 
80.65 
80.00 
79.37 
78.74. 
78.12 
77.52 
76.92 
76.34 
75.76 
75.19 
74.63 


74.07 | 


73.53 
72.99 
72.46 
71.94 


weigh 
grains. 


14. 


Duc iniptohe 


Incobor cOo0-9 


= 
a 


eee e 


-_ 
e ee Q, 7 
OMONgo 


C0 00-3 > Sui Cobo 


_ . 
a e e e e e e * e 
Rolo Rorkout' Stoel Ton 


= 
. . e Qe. 
toto 


e 


Hole be KorKot' 


= 
© 


Dohibe 


r) 
—) 


DiniRtohy tf%N 


tO 00-3 


Number [120yds. 


62.50 
62.11 
61.73 
61.35 
60.98 
60.61 
60.24 
59.88 
59.52 
59.17 
58.82 
58.48 


58.14 
57.80 
57.47 
57.14 
56.82 
56.50 
56.18 


50.51 
50.25 
50.00 
49.75 
49.50 
49.26 
49.02 
48.78 
48.54 


48,31 
48.08 
47.85 


weigh 
grains, 


21. 


Com oni tote 


© 


22. 


Mole Pe ortost Soul ei) 


23. 


wud Ob whH 


24. 


Dummies tombe co 


rw) 
or 


DHNEDPONH” 


of 
Yarn, 


47.39 
AT.17 
46.95 
46.73 
46.51 
46.30 
46.08 


45.87 
45.66 
45.45 


35.97 


35.84 


47.62 


Number }120yds. 


weigh 
grains 


28. 


e-. 6. o> 6 6.60 
MIHDoOP Oboe 


nC) 
©. 
a) 


lot btbH 


to OO = 


eo 
* . . °, 


tO DSI trib toboe 


31. 


Cee po ae ee 
WMCONID UTP Ohe 


32. 


OMIA PONe 


33. 


DYES OROhH 


° 
--~ 
— 


34. 


at cel pa 


. 
_ 
we 


om 


Number}120yds. 
of weigh 
Yarn {grains. 
35.71 | 35. 
35.59 at 
35.46 A 
35.34 3) 
35.21 4 
35.09 5 
34.97 6 
34.84 ah 
34.72 8 
34.60 AY) 
34.48 | 36. 
34.36 aL 
34.25 2 
34.13 Ps) 
34.01 A 
33.90 5 
33.78 6 
33.67 ay 
33.56 38 
33.44 2 
33.33 | 37. 
33.22 51 
33.11 ot 
33.00 i) 
32.89 4 
32.79 5 
32.68 26 
32.57 tf 
32.47 8 
32.36 +) 
32.26 | 38. 
32.16 pit 
82.05 2 
31.95 Ps) 
31.85 4 
31.75 5 
31.65 6 
31.55 af 
31.45 8 
31.35 9 
31.25 | 39. 
31.15 mad 
31.06 Ave 
30.96 Ps) 
30.86 A 
30.77 db 
30.67 6 
30.58 ry | 
30.49 8 
30.40 9 
30.30 | 40. 
30.21 ae 
30.12 y) 
30.038 Ps) 
29.94 4 
29.85 5) 
29.76 | 6 
29.67 St 
29.59 8 
29.50 a) 
29.41 | 41. 
29.33 al 
29.24 2 
29.15 a) 
29.07 4 
28.99 5 
28.90 6 
28.82 ry 
28.74 3 
28.65 9 


Number 


NUMBERING YARNS. 


83 


Table for numbering Cotton Yarn by the weight in grains of 
120 yards or | skein, 


120yds.| Number f120yds. 
weigh 
grains, 


weigh 


grains. 


42. 


DWOND MPO bE 


43. 


. 


44. 


. 


45. 


CONRATARWIH DONATE DONRR we 


a 
ior) 


OONIPMPOH 


aS 
i: 


oe e# @ 


48 


ee es 


WOIDMNPWM OOIPDidHPiobe 


of 
Yarn, 


23.81 


23.75 
23.70 
23.64 
23.58 
23.53 
23.47 
23.42 
23.36 
23.31 
23.26 
23.20 
23.15 
23.09 
23.04 
22.99 
22.94 
22.88 
22.83 
22.78 
22.73 
22.68 
22.62 
22.57 
22.52 
22.47 
22.42 
22.37 
22.32 
22.27 
22.22 
22.17 
212 
22.08 
22.03 
21.98 
21.93 
21.88 
21.83 
21.79 
21.74 
21.69 
21.65 
21.60 
21.55 
21.51 
21.46 
21.41 
21.37 
21.02 
21.28 
21.23 
21.19 
21.14 
21.10 
21.05 
21.01 
20.96 
20.92 
20.88 
20.83 
20.79 
20.75 
20.70 
20.66 
20.62 


| 20.57 


20.53 
20.49 


| 20.45 


49. 


Gobo 


or 
i) 


. 


mi 
- 


© 


DHNRTPRWHH OBONRTRwWIH OHIDHN 


a 
rw) 


a ee 


a 
ad 


ou or 
Ra BI See ea ee OP 


POoOhH ODNIRDTNRWONH DOONIRSMPWHH OdONHSTRONWE 


Number [120y ds.| Number }120yds. | Number }120yds. 


of weigh of weigh of weigh 
Yarn, |grains.;| Yarn, [grains.| Yarn. | grains. 
20.41 |] 56. | 17.86 | 63. 3 F 
20.37 ma a hy ats lL .85 al 
20.33 Pp oa Oy Py 6S 2 5.838 oa 
20.28 Bs a fae By Py 4 3) 0 | 15.80 3 
20.24 ‘4 | 17.73 A | 15.77 4 
20.20 5) | L700 5 | 15.75 a5) 
20.16 sy OG 6 | 15.72 6 
20.12 -7 | 17.64 Aa alae GS, A 
20.08 SON eb. Ow oO. Ord 8 
20.04 SOREL TO, -9 | 15.65 9 
20.00 | 57. 17.54 | 64. 15.62 | 71. 
19.96 Mel L7.bk 1 | 15.60 au 
19.92 .2| 17.48 -2/ 17,58 2 
19.88 .3 | 17.45 oo | 1 55 Ps) 
19.84 A | 17.42 4 | 15.53 A 
19.80 5 | 17.39 -) | 15.50 5 
19.76 6 | 17.36 6 | 15,48 6 
19.72 «| 17.33 «7 | 15.46 of 
19.69 | 8 17.30 8 | 15.43 8 
19.65 POL haat 9 | 15,41 a) 
19.61 1 58. | 17.24 ] 65. 15.38 | 72. 
19.57 Bis teh Oy Be) -1 | 15,36 ok 
19.53 le ie al Ks 2 | 15.34 2 
19.49 | 17.15 oo | 15,31 Ps) 
19.46 42 17.12 4 | 15.29 4 
19.42 -6.| 17.09 5 | 15.27 5 
19.38 sa F700 6 | 15.24 6 
19.34 -7 | 17.04 efi | 15.22 od 
19.31 8 | 17.01 8 | 15.20 8 
19.27 9 | 16.98 DLO LT 9 
19.23 | 59. 16.95 | 66. 15.15 | 73. 
19.19 -1 | 16.92 pa Ls Ue Ws yi 
19,16 -2| 16.89 watt, LL 2 
19,12 -3 | 16.86 3 | 15.08 oO 
19,08 4/| 16.84 4 | 15.06 x 
19,05 6 | 16.81 -5 | 15,04 5) 
19,01 G4 etG.7S 6 | 15.02 6 
18.98 ete lG. 75 ef | 14.99 od 
18.94 8 | 16.72 8 | 14,97 8 
18,90 .9| 16.69 9 | 14,95 9 
18.87 | 60. 16.67 | 6%. | 14.93 ] V4. 
18.83 1 | 16.64 ol | 14,90 ol. 
18.80 -2| 16.61 -2 | 14.88 2 
18.76 3 | 16.58 3 | 14,86 5) 
18.73 4 | 16.56 4| 14,84 4 
18.69 -5 | 16.53 5} 14,81 5 
18.66 6 | 16.50 6 | 14,79 6 
18.62 -7 | 16.47 of . 
18.59 8 | 16.45 8 
18,55 9 | 16.42 9 
18.52 | 61. 16.39 
18.48 | -1 | 16.37 
18.45 2 | 16.34 
18.42 | 16.31 
18.38 4/| 16.29 
18.35 oft) | (LG. 
18.32 6 | 16.23 
18,28 adil Oeard 
18.25 8 | 16.19 
18.21 .9 | 16.16 
18.18 | 62. | 16.13 , 
18.15 ola, LO) oh 
18.12 2 | 16.08 2 45 
18.08 2 | 16.05 2 : 
18.05 4) 16.038 4 ; 
18.02 5 | 16.00 5 “ 
17.99 6 | 15.97 6 | 14,37 
17.95 -7 | 15.95 -7| 14.35 
17.92 8 | 15.92 8 | 14.33 
17.89 -9 |.15.90 9 | 14.31 


13.50 
13.48 
13.46 
13.44 
13.42 
13.40 
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grains. 
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Robe 
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az 
hah 
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oe 
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ope ehe ce ke BE EE ERS er a ee F ce 
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Number }120yds. 


weigh 
grains. 
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NUMBERING YARNS. 


Table for numbering Cotton Yarn by the weight in grains of 
120 yards or | skein. 


ra 


Number f120yds.| Number {120yds.| Number 
of weigh of weigh of 
Yarn, jgrains.| Yarn. |grains.| Yarn. 
11.90 | 91. | 10.99 | 98. 10.20 
11.89 1 | 10.98 ok} LOLS 
11.88 2 | 10.96 2 LOLS 
11.86 2 | 10.95 o | 10.17 
11.85 4/] 10.94 4) 10.16 
11.83 3) | 10,93 SOREL OLE 
11.82 6 | 10.92 £65) LOA 
eS at LOSI I 7 | 10.18 
ETD 8 | 10.89 Ou LOsh2 
L788 .9 | 10.88 On LO et 
11.76 | 92. 10.87 | 99. 10.10 
LITO -1 | 10.86 -l | 10.0% 
11.74 72 | 10.85 -2 | 10.08 
11.72 .o | 10.838 soul LOLOd 
ges EAP 6 4] 10.82 4] 10.06 
LEA .b | 10.81 -5 | 10.05 
11.68 .6 | 10.80 6 | 10.04 
OT, Stel Oni -7 | 10.03 
11.66 o) 10578 8 | 10.02 
11.64 Oe Oso .9 | 10.01 
11.63 | 93. | 10.75 100. | 10.00 
11.61 lL | 10.74 Ai 9.99 
11.60 -2| 10.73 2] 9.98 
11.59 o | 10.72 oO 9.97 
11.57 SI PARO Efe A 9.96 
11.56 3b. {7 L0.70 5 9.95 
11.55 -6 | 10.68 6 9.94 | 
11.53 BEA KOM ors Ath 9.93 
11.52 8 | 10.66 8 9.92 
11.51 -0.| 10.65 sale Oso 
11.49 | 94. 10.64 #101. 9.90 
11.48 ol | 10.63 all 9.89 
11.47 2 | 10.62 4 9.88 
11.45 3 | 10.60 oo) 9.87 
11.44 4| 10.59 A 9.86 
11.43 5 | 10.58 a) 9.85 
11.42 6 | 10.57 6 9.84 
11.40 -7 | 10.56 AF 9.83 
11.89 8 | 10.55 8 9.82 
11.38 9 | 10.54 9 9.81 
11.36 | 95. 10.53 [102. 9.80 
11.35 1 | 10.52 ail oie 
11.34 -2 | 10.50 2 9.78 
11.33 0 | 10.49 3) 9.78 
11.31 4) 10.48 Ry eS Sta 
11.30 .5-| 10.47 5 9.76 
11.29 6 | 10.46 6 9.75 
a ie | -7 | 10.45 Are 9.74 
11.26 8 | 10.44 8 9.73 
11.25 9 | 10.438 SOM set 2 
11.24 | 96. 10.42 [108. 9.71. 
11.22 el | 10.41 al. 9:70 
1s Gor gt -2| 10.40 2 9.69 
11.20 3 | 10.38 As) 9.68 
i Eat 4 | 10.37 4/ 9.67 
pis ai bef 5 | 10.36 5 9.66 
LG -6 | 10.85 6 9.65 
11.15 -7 | 10.34 Ath 9.64 
11.14 8 | 10.33 8 9.63 
11.12 9) 10.32 291 9.62 
11.11 | 97. 10.31 4104. 9.62 
uO aL kOs80 “A 9.61 
11.09 -2| 10.29 2 9.60 
jl YA O76 23 |) L028 3) 9.59 
11.06 4:| 10.27 4] 9.58 
11.05 5 | 10.26 5 9.57 
11.04 6 | 10.25 6 9.56 
11.03 -7 | 10.24 att 9.55 
ib Tene 8 | 10.22 8 9.54 
POR .9| 10.21 9 9.53 
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Table for numbering Cotton Yarn by the weight in grains of 
120 yards or | skein. 


120yds.| Numberj120yds.| Number}120yds.| Number}120yds. 
weigh of weigh of weigh of weigh 
grains.| Yarn. Jgrains.| Yarn. [grains.| Yarn. | grains, 
115. | 8.70 4140. | 7.14 }180.| 5.56 | 250. 
‘2 68 eHiledete bole |e b.b20 1252. 
A] 8.67 § 141. 7.09 1182. | 5.49 § 254. 
-6| 8.65 .b| 7.07 11838. | 5.46 | 256. 
.8| 8.64 9142. 7.04 1184. | 5.48 | 258 
116, 8.62 .5| 7.02 §185. | 5.41 | 260. 
2) 8.61 $143. 6.99 1186. | 5.88 | 262. 
4) 8.59 .5| 6.97 1187. | 5.85 | 264, 
6) 8.58 § 144. 6.94 1188. | 5.382 | 266. 
-8| 8.56 .5| 6.92 1189. | 5:29 | 268. 
117. | 8.55 §145. | 6.90 | 190. | 5.26 | 270. 
-2| 8.53 .5|. 6.87 7191. | 5.24 | 272. 
4] 8.52. 4146. 6.85 | 192. | 5.21 | 274. 
-6| 8.50 51e-6.85 1-193. |) 5.18 | 276. 
8} 8.49 5147. 6.80 |194. | 5.15 | 278. 
118. 8.47 3 bl 6:78 §195:.| 5.13 | 280. 
.2| 8.46 4148. 6.76 $196. | 5.10 | 282. 
4) 8.45 .5| 6.738 $197. | 5.08 | 284. 
6] 8.43 $149. 6:71, 1198. \°°5.05- | 286. 
8] 8.42 .5| 6.69 7199. |. 5.03 J 288. 
119. |} 8.40 4150. | 6.67 | 200. | 5.00 | 290. 
2| 8.39 J bl 6.64 9 201. | 4.98 ] 292. 
4! 8.38 $151. 6.62 | 202. | 4.95 | 294. 
6] 8.36 .5| 6.60 | 203. | 4.93 | 296. 
8] 8.35 $152. 6.58 | 204. | 4.90 | 298. 
120. | 8.33 .5| 6.56 | 205. | 4.88 | 300. 
2| 8.382 $153. 6.54 | 206. | 4.85 | 302. 
4) 8.31 .5| 6.51 | 207. | 4.83 | 304. 
6) 8.29 $154. 6.49 | 208. | 4.81 | 306. 
8} 8.28 .5| 6.47 1209. | 4.78 § 308. 
121. | 8.26 ]155. | 6.45 | 210. | 4.76 | 310. 
4) 8.24 5] 6.48 $211. | 4.74 | 312. 
.6| 8.22 9156. 6.41 | 212. | 4.72 | 314. 
8} 8.21 .5| 6.389 1 213. |. 4.69 | 316. 
Tee) ese2O° WLOl. 6.87 | 214. | 4.67 | 318. 
-b| 8.16 .5| 6.385 § 215. | 4.65-] 320 
123. 8.13 [158. 6.33 | 216. | 4.63 | 322. 
Dl uo.LO .5| 6.31 § 217. | 4.61 | 324. 
124, 8.06 $159. 6.29 | 218. | 4.59 | 326. 
5] 8.03 .6| 6.27 1219. | 4.57 | 3828 
125. | 8.00 [160. | 6.25 | 220.| 4.55 | 330. 
SOT hed. 6b 6223 9) 221. [452° | 332. 
126. 7.94 4161. 6.21 | 222. | 4.50 | 334. 
As) erg Ach a .5| 6.19 | 223. | 4.48 | 336. 
127. 7.87 1{162. 6.17 | 224. | 4.46 | 338. 
| 7.84 .5| 6.15 | 225. | 4.44 | 340. 
128. 7.81 41683. 6.13 | 226. | 4.42 § 342. 
a 0 .5| 6.12 | 227. | 4.41 | 344. 
129. 7.75 4164. 6.10 | 228. | 4.39 | 346. 
ab] 7.72 .5| 6.08 | 229. | 4.387 | 348. 
130. | 7.69 4165. | 6.06 | 230. | 4.35 | 350. 
-5| 7.66 5| 6.04 | 231. | 4.383 § 352 
131 7.63 §166. 6.02 § 232.) 4.381 | 354. 
.5| 7.60 .b/ 6.01 | 233. | 4.29 | 356 
132 7.58 §167. 5.99 $234. | 4.27 |.358. 
b| 7.55 .5| 5.97 | 235. | 4.26 | 360. 
133. 7.52 $168. 5.95 | 236. | 4.2 362. 
<b} 7:49 .b| 5.93 § 237. | 4.22 | 364. 
134. 7.46 §169. 5.92 | 238. | 4.20 | 366. 
.5| 7.43 .5| 5.90 7 239, | 4.18 | 368. 
135. | 7.41 11°70. | 5.88 | 240.) 4.17 | 370. 
Spe d oon Laks 6.85 1 241; | 4.15 | 372. 
136, Veto pllye'ss 6.81) § 242. | “4.18. ] 3874. 
5 estshay eyed BUBe teste. | 4.2 to cb. 
137. 7.30 0174. 5.75 | 244. | 4.10 1 378 
5 Pie wiasr 5.71 | 245. .| 4.08 | 380. 
138, 72D 8176. 5.68. § 246, | 4.07 | 382. 
Ae yd Ble 5.65 § 247. | 4.05 | 385. 
139. 7.19 4178. 5.62 § 248. | 4.03. | 390. 
<9 Le Mirae 5.59 § 249. | 4.02 | 395 
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Showing the square root of the numbers/or counts from 1 to 140 hanks in the pound, 


Counts 


or 


Numbers. 


CONDO CORD = 


LIV L SL ALABLE Ow 
TWIST TABLE, 


with the twist per inch for different kinds of yarn. 


Square 
Root. 


1.0000 
1.4142 
L7S21 
2.0000 
2.2361 
2.4495 
2.6458 
2.8284 
8.0000 
3.1623 
3.3166 
3.4641 
3.6056 
DtALT 
3.8730 
4.0000 
AVOS1 
4.2426 
4.3589 
4.4721 
4.5826 
4.6904 
4.7958 
4.8990 
5.0000 
5.0990 
5.1962 
5.2915 
5.38852 
5.4772 
5.5678 
5.6569 
5.7446 
5.8310 
5.9161 
6.0000 
6.0828 
6.1644 
6.2450 
6.3246 
6.4031 
6.4807 
6.5574 
6.6332 
6.7082 
6.7823 
6.8557 
6.9282 
7.0000 
7.0711 
7.1414 
tee te) 
7.2801 
7.3485 
7.4162 
7.4833 
7.5498 
7.6158 
7.6811 
7.7460 
7.8102 
7.8740 
Tote 
8.0000 
8.0623 
8.1240 
8.1854 
8.2462 
8.3066 
8.3666 


Ordinary 


Warp 
Twist. 


Whitman’s 
Warp 
Twist. 


4.50 
6.36 
7.79 
9; ‘Oo 

10.06 

11.02 

11.91 

12.73 

13.50 

14.23 

14,92 

15.59 

16.22 

16.84 

17.43 

18.00 

18.55 

19.09 

19.62 

20.12 

20.62 

21.411 

21.58 

22.05 

22.50 

22.95 

23.38 

23.81 

24.23 

24.65 

25.05 

25.46 

25.85 

26.24 

26.62 

27.00 

27.37 

27.74 

28.10 

28.46 

28.81 

29.16 

29.51 

29.85 

30.19 

30.52 

30.85 

31.18 

31.50 

31.82 

32.14 

32.45 

32.76 

33.07 

33.37 

33.67 

33.97 

34.27 

34.57 

34.86 

35.15 

35.43 


Extra 
Mule Warp 
Twist. 


4.00 
5.66 
6.93 
8.00 
8.94 
9.80 
10.58 
11.31 
12.00 
12.65 
13.27 
13.86 
14.42 
14.97 
15.49 
16.00 
16.49 
16,97 
17.44 
17.89 
18.33 
18.76 
19.18 
19.60 
20.00 
20.40 
20.78 
pie Le 
21.54 
21.91 
22.27 
22.63 
22.98 
23.32 
23.66 
24.00 
24.33 
24.66 
24.98 
25.30 
25.61 
25.92 
26.23 
26.53 
26.83 
27.13 
27.42 
27.71 
28.00 
28.28 
28.57 
28.85 
29.12 - 
29.39 
29.66 
29.93 
30,20 
30.46 
30.72 
30,98 
31.24 
31.50 
31.75 
32.00 
32.25 
32.50 
32.74 
32.98 
33,23 
33.47 


|Mule Warp 
Twist. 


3.75 

5,30 

6.50 

7.50 

8.39 

9.19 

9.92 
10.61 
11.25 
11.86 
12.44 
12.99 
13.52 
14.03 
14.52 
15.00 
15.46 
15.91 
16.35 
16.77 
17.18 
17.59 
17.98 
18.37 
18.75 
19.12 
19.49 
19.84 
20.19 
20.54 
20.88 
21.21 
21.54 
21.87 
22.19 
22.50 
22.81 


Mule 
Filling 
Twist. 


8.4261 
8.4853 
8.5440 
8.6023 
8.6603 
8.7178 
8.7750 
8.8318 
8.8882 
8.9443 
9.0000 
9.0554 
9.1104 
9.1652 
9.2195 
9.2736 
9.3274 

88 9.3808 

89 9.4340 

90 9.4868 
,91 9.53894 

92 9.5917 

93 9.6437 


94 9.6954 
95 9.7468 


96 9.7980 

97 9.8489 

98 9.8995 

99 9.9499 
100 | 10,0000 
101 10,0499 
102 10.0995 
103 10.1489 
104 10,1980 
105 10,2470 
106 10,2956 
107 10.3441 
108 10.3973 
109 10.4403 
110 10,4881 
$41 10.5357 
WG BY 10,5830 
113 10.6301 
114 10.6771 
115 10.7238 
116 10.7703 
LL7 10.8167 
118 10.8628 
119 10,9087 
120 10.9545 
121 11.0000 
122 11.0454 
123 11.0905 
124 11.1355 
125 11.1803 
11.2250 
11.2694 
11.3137 
11.3578 
11.4018 
i 11.4455 
11.4891 
11.5326 
11.5758 
11.6190 
11.6619 
11.7047 
11.7473 
11.7898 
11.8322 


LWIST: LABLES: 


TWIST: TABLE. 


Ordinary |Whitman’s Extra 
Warp Warp ‘Mule Warp 
Twist. Twist. Twist. 

4.75 4.50 4.00 
40.02 37.92 33.70 
40.31 38.18 33.94 
40.58 38.45 34.18 
40.86 38.71 34.41 
41.14 Doe ts 34.64: 
41.41 39.23 34.87 
41.68 39.49 35.10 
41.95 39.74 35.30 
42,22 40.00 35.55 
42.49 40.25 35.78 
42.75 40.50 36.00 
43.01 40.75 386,22 
43.27 41.00 36,44 
43.53 41.24 36.66 
43.79 41.49 36.88 
44.05 41.73 37.09 
44,31 41.97 37.31 
44,56 42.21 37.52 
44,81 42.45 37.74 
45.06 42.69 37.95 
45.31 42.93 38.16 
45.56 43.16 38.37 
45.81 43.40 38.57 
46.05 43.63 38.78 
46.30 43.86 88.99 
46.54 44.09 Su.Le 
46.78 44,32 89.40 
47.02 44.55 39.60 
47.26 44,77 39.80 
47.50 45.00 40,00 
47.74 45.22 40,20 
AT.97 45.45 40.40 
48.21 45.67 40,60 
48.44 45.89 40.79 
48.67 46.11 40.99 
48.90 46.33 41,18 
49.13 46.55 41,38 
49.36 46.77 41.57 
49.59 46.98 41.76 
49.82 47.20 41,95 
50.04 47.41 42,14 
50.27 47.62 42.33 
50.49 47.84 42,52 
50.72 48.05 42,71 
50.94 48.26 42.90 
51.16 48.47 43.08 
51.38 48.67 43,27 
51.60 48.88 438.45 
51.82 49.09 43.63 
52.038 49,30 438.82 
52.25 49.50 44,00 
52.47 49.70 44,18 
52.68 49,91 44,36 
52.89 50.11 44,54 
53.11 50.31 44,72 
53.32 50.51 44,90 
53.53 50.71 45.08 
53.74 50.91 45.25 
53.95 51.12 45.43 
54.16 51.31 45.61 
§4.37 51.50 45.78 
54.57 51.70 45.96 
54.78 51.90 46.13 
54.99 52.09 46.30 
55.19 52.29 46.48 
55.39 52.48 46.65 
55.60 52.67 46.82 
55.80 52.86 47.99 
56.00 53.05 47.16 
56.20 53.24 47.33 


Mule Warp 
Twist. 


3.75 
31.60 
31.82 
382.04 
32.26 
32.48 
32.69 
32.91 
33.12 
33.33 
33.54 


88 
No. of No. of 
eae twisted 
ob é 
twist’a.| Y2FO 
1 5) 
2 aN 
° EAS) 
4 2. 
5 2.5 
6 3. 
7 3.5 
8 A, 
9 4.5 
10 D. 
11 Tas 
12 6. 
13 6.5 
14 ts 
15 US 
16 8. 
17 8.5 
18 Sh 
19 9.5 
20 10. 
21 10.5 
22 5 
23 bls 
24 12. 
25 12.5 
26 ee 
27 LSD 
28 abe 
29 14.5 
30 15: 
ol 15.5 
32 LG. 
33 16.5 
34 5 Bie 
35 A Teacy 
36 18, 
o7 18.5 
38 19. 
39 19.5 
40 20, 
Al 20.5 
42 21, 
43 21.5 
44 22. 
A5 22.5 
46 oe 
AT 23.5 
48 24, 
49 24.5 
50 25, 
51 25.5 
52 26. 
53 26.5 
54 27. 
55 27.5 
56 28, 
57 28.5 
58 29. 
59 29.5 
60 30. 
61 30.5 
62 ol 
63 31.5 
64 woe 
65 02.5 
66 Dee 
67 33.5 
68 34. 
69 34.5 
70 De 
i 35.5 
72 36. 
73 36.5 
74 SH, 
7d 37.5 


. |Sq. root 


TWIST TABLES. 


of No. 
twisted 


Square root 
multiplied by 


TWO PLY. 


yarn. 4 


2.83 
A. 
4,90 
5.66 
6.32 
6.93 
7.48 
8. 
8.49 
8.94 
9.38 
5; 9.80 
2.5495) 10,20! 
2.6458)10.58 
2.7386/10.95 
2.8284/11.31 
2.9155/11.66 
3. 12. 
3.0822/12.33 
3.1623)12.65 
3.2404| 12.96 
3.3166|13.27 
3.3912/13.56 
3.4641/13.86 
3.5355/14.14 
3.6056/14,42 
3.6742/14.70 
3.741 7/14.97 
3.8079/15.23 
3.8730) 15.49 
3.9370/15.75 
4, 16. 
4.0620/16.25 
4,1231/16,49 
4.1833/16.73 
4,.2426/)16.97 
4.3012)17.20 
4.3589/17.44 
4.4159/17.66 
4.4721/17.89 
4.5277)18.11 
4.5826/18.33 
4.6368/18.55 
4,6904/18.76 
4.7434/18,.97 
4.7958/19.18 
4.8477|19.39 
4.8990/19.60 
4.9497|19.80 
5. 20. 
5.0498 | 20.20 
5.0990 | 20.40 
.1478/20.59 
.1962|20.78 
2440/20.98 
2915)21.17 
3385 21.35 
3852/21.54 
.4314/21.73 
4772)|21.91 
.0227|22.09 
5678/22.27 
6125|22.45 
6569) 22.63 
7009) 22.80 


.8310/23.32 
8737 |23.49 
9161) 23.66 
5.9582 | 23.83 
6 24, 


ANNONA OOO ONO OIOV OOOO 


6.0415 24.171: 


6.0828 24.33 
6.1237 | 24.49 


7446)}22.98/25 
-7879|23.15/2 


20.62/24.74 
20.92/25.10 
21.21|25.46 
21,51/25.81 
21,79/26.15 
22,08/26.50) 
22.36/26.83 
22.64|27.17 
22.91/27.50 
23.18/27.82 
23.45] 2 ; 
23.72|28.46 
23.98/28.77 
24,.24|29.09 
24,49)29.39 
24.75)29.70 
25, : 
25.25/30.30 
25.50|30.59 
25.74|30.89 
25.98/31.18 
26.22/31.46 
26.46|31.75 
26.69/32.03 
26,93/32.31 
27.16|32.59 
27.39|32.86 
27.61/33.14 
27.84|33.41 
28.06/33.67 
28.28|33.94 
28.50/34.21 


Sq. root] Square root 
of No. |multiplied by 
twisted | ———____— 
yarn. 5 6 
6.1644/30,82 36.99 
6.2049]31.02/37.23 
6.2450/31.22/37.47 
6.2849/31.42/37.71 
6.3246131.62/37.95 
6.38640/31.82/38.18 
6.4031/32.02'38.42 
6.4420/32.21/38.65 
6.4807|32.40/38.88 
6.5192/32.60/39.12 
6.5574/32.79/39.34 
6.5955|32.98 39.57 
6.6332133.17/39.80, 
6.6708!33.35) 40.02 
6.7082/33.54/40.25 
6.7454 33.73 40.47 
6.7823 /33.91'40.69 
6.8191/34.10 40,91 
6.8557 /34.28 41.13 
6.8920 34.46 41.35 
6.9282 34.64 41.57 
6.9642/34.82/41.79 
We 35. (42. 
7.0356) 35.18) 42.21 
7.0711/35.36|}42.43 
7.1063 35.53 42.64 
7.1414/35.70 42.85 
7.1763/35.88 43.06 
7.2111/36.06/43.27 
7.2457|36.23/43.47 
7.2801/36.40/43.68 
7.3144/36.57/43.89 
7.3485/36.74/44,09 
7.3824/36.91/44.29 
7.4162 37.08|44.50 
7.4498/37.25)44.70 
7.4833 /37.42/44,90 
7.5166/37.58)45.10 
7.5498 37.75|45.30 
7.5829 37.91|45.50 
7.6158 38.08|45.69 
7.6485 38.24/45.89 
7.6811 38.41/46.09 
7.7136 38.57/46,.28 
7.7460 38.73/46.48 
7.7782 38.89/46.67 
7.8102/39.05/ 46.86 
7.8422/39.21/47.05 
7.8740|39.37|47.24 
7/39.53/47.43 
7.9373|39.69|47.62 
7.9687/39,84/47.81 
; . |48. 
8.0312/40.16 48,19 
8.0623)|40.31/48.37 
8.0932 40,47/48.56 
8.1240/40.62/48.74 
8.1548/40.77|48.93} 
8.1854/40.93 49.11! 
8.2158/41.08/49.30 
8.2462 /41.23/49.48 
8.2765 /41.38/49.66 
8.3066 41.53/49,.84 
8.3367 41.68)50.02 
8.3666 41.83/50.20) 
8.3964/41.98/50.38 
8.4261'42,13 50.56 
8.4558 /42.28/50.73 
8.4853 42.43 /50.91 
8.5147|42.57/51.09 
8.5440 42.72/51.26 
8.5732|42.87/51.44 
8.6023 43.01|51.61 
8.6313 43.16|51.79 


8.6603 48.30|51.96 


PY Said ee Ld PsP), 


THREE PLY. 


89 


No. of | no. of Sq. root Square root No. of | wo. of |Sa. root) Square root 
yarn | twisted of No. multiplied by yarn | twisted) Of No. |multiplied by 
to be ae twisted to. be anh twisted 
twist’a.| 7 yarn 4 5 6 |twist’a.| ¥ ic-yarns 5 6 
at .03| .0774| 2.31) 2.89] 3.46 5.0332/25.17/30.20 
2 .67| .8165| 3.27| 4.08) 4.90 5.0662)}25.33/30.40 
3 ut. a A, 5. 6. 5.0990|25.50/30.59 
4 1.33 |1.1547| 4.62) 5.77) 6.93 5.1316|25.66|30.79 
5 1.67 |1.2910| 5.16) 6.45) 7.75 5.1640) 25.82/30.98 
6 2. 1.4142] 5.66] 7.07| 8.4 5.1962/25.98/31.18 
7 2.33 |1.5275) 6.11] 7.64! 9.17 5.2281/26.14/31.37 
8 2.67 |1.6330} 6.53) 8.16) 9.80 5.2599/26.30/31.56 
9 3. 1.7321] 6.93) 8.66|10.39 5.2915] 26.46|31.75 
10 3.33 |1.8257|) 7:30) 9.13/10.95 5.3229/26.61/31.94 
11 + 3.67 /|1.9149) 7.66] 9.57/11.49 5.3541|26.77/32.12 
12 A, 2 Be (LO. 112, 5.3852|26.93/32.31 
13 4.33 |2.0817| 8.33)10.41/12.49 5.4160|27.08|32.50 
14 4.67 |2.1602} 8.64/10.80/12.96 5.4467/27.23/32.68 
15 5. 2.2361} 8.94/11.18/13.42 5.4772|27.39|32.86 
16 5.33 |2.3094| 9.24/11.55/13.86 5.5076|27.54|33.05 
LT: 5.67 |2.3805/} 9.52/11.90/14.28 5.5377|27.69|33.23 
18 6. 2.4495) 9.80)12.25)14.70) 5.5678) 27.84|33.41 
19 6.33 |2.5166)10.07/12.58/15.10 5.5976|27.99|33.59 
20 6.67 |2.5820|10.33/12.91/15.49 5.6273|28.14|33.76 
21 hee 2.6458/10.58/13.23|15.87 5.6569) 28,28/33.94 
22 7.33 |2.7080/10.83/13.54/16.25 5.6862|28.43/34.12 
23 7.67 |2.7689/11.08)/13.84/16.61 5.7155|28.58/34.29 
24 8. 2.8284)11.31/14.14/16.97 5.7446] 28.72/34.47 
25 8.33 |2.8868)11.55/14.43]17.32 5.7735) 28.87|34.64 
26 8.67 |2.9439]11.76|14.72/17.66 5,.8023|29.01/34,81 
27 9. 3. aes thd, < 7118; 5.8310/29.15/34.99 
28 9.33 |3.0551}12.22;15.28)/18.33 5.8595/29.30/35.16 
, 29 9.67 |3.1091|12.44/15.55}18.65 5.8878/29.44135.33 
30 110. 3.1623)/12.65)15.81/18.97 5.9161/29.58/35.50 
31 | 10.33 |3.2145|12.86|16.07|19.29 5.9442|29.72|35.67 
32 | 10.67 |3.2659/13.06/16.33]19.60 5.9722|29.86/35.83 
ae obs 3.3166/13.27/16.58}19.90 6. 30. |36. 
34 | 11.33 |3.3665|13.47|16.83|20.20 6.0277/30.14/36.17 
35 | 11.67 |3.4157|/13.66/17.08|20.49 6.0553)30.28/36.33 
36 |12. 3.4641/13.86|17.32|20.78 6.0828/30.41/36.50 
37 | 12.33 |3.5119)14.05|17.56|/21.0 6.1101/30.55/36.66 
38 | 12.67 |3.5590)14.24|17.80/21.35 6.1374/30.69/36.83 
oo 6713. 3.6056|14.42/18.03/21.63 6.1644/30.82|36.99 
40 | 13.33 |3.6515/14.61|18.26)/21.91 6.1914|380.96|37.15 
41 |13.67 |3.6969/14.79/18.48/22.18 6.2183]31.09/37.31 
» 42 114. 3.7417/14.97/18.71|22.45 6.2450/31.22|37.47 
43 | 14.33 |3.7859/15.14/18.93/22.72 6.2716/31.36|37.63 
A4 |14.67 |3.8297/15.32/19.15/22.98 6.2981/31.49|37.79 
45 | 15. 3.8730|15.49|19.36|23.24 6.3246/31.62/37.95 
46 | 15.33 |3.9158/15.66}19.58)]23.49 6.3509)/31.75/38.11 
AT | 15.67 |3.9582/15.83|19.79|23.75 6.3770/31.89/38.26 
48 | 16. 4. 16%" |207- |24:. 6.4031/32.02/38.42 
49 | 16.33 |4.0415/16.17/20.21/24.25 6.4291/32.15/38.57 
50 | 16.67 |4.0825)16.33/20.41/24.49 6.4550/32.27|38.73 
me CL 7, 4.1231/16.49/20.62/24.74 6.4807|32.40/38.88 
52 |17.33 |4.1633/16.65/20.82/24.98 6.5064/32.53/39.04 
538 | 17.67 |4.2032/16.81/21.02)25.22 ; 6.5320/32.66/39.19 
54 118. /|4.2426/16.97/21.21|25.46 By 6.5574/32.79/39.34 
55 | 18.33 |4.2817|17.13/21.41/25.69 3.33 |6,5828/32.91|39.50 
56 | 18.67 |4.3205)17.28/21.60|25.92] 131 | 48.67 |6.6081/33.04/39.65 
57 |19. |4.3589/17.44/21.79/26.15] 182 | 44. 6.6332)33.17|39.80 
58 | 19.33 |4.3970)17.59/21.98|/26.38] 133 | 44.33 |6.6583/33.29/39.95 
59 | 19.67 |4.4847|17.74/22.17|26.61] 134 | 44.67 |6.6833]/33.42/40.10 
6O |20. (|4.4721/17.89/22.36/26.83] 135 | 45. 6.7082 /33.54/40.25 
61 | 20.33 |4.5092/18.04|22.55/27.06] 136 | 45.33 |6.7330/33.67|40.40 
62 | 20.67 |4.5461|18.18|22.73/27.28] 137 | 45.67 |6.7577/33.79|40.55 
63 | 21. 4.5826/18.33/22.91|27.50] 138 | 46. 6.7823 /33.91/40.69 
64 | 21.33 |4.6188/18.48)23.09/ 27.71] 139 | 46.33 |6.8069/34.03 40.84 
68 | 21.67 |4.6547/18.62|23.27|\27.93] 140 | 46.67 |6.8313)/34.16/40.99 
66 | 22. 4.6904/18.76)23.45|28.14) 141 | 47. 6.8557 |34.28/41.13 
67. | 22.33 |4.7258/18.90)23.63/28.35] 142 | 47.33 |6.8799/34.40/41.28 
68 | 22.67 |4.7610|19.04/23.80/28.57] 143 | 47.67 |6.9041/34.52/41.42 
69 |23. |4.7958)19.18/23.98/28.77] 144 | 48. 6.9282 34.64)41.57 
7O | 23.33 |4.8305/19,32/24.15/28.98] 145 | 48.33 |6.9522/34.76)/ 41.71 
71 | 23.67 |4.8648/19.46|24.32/29.19] 146 | 48.67 |6.9762/34.88/41.86 
72 |24, |4.8990/19.60/24.49|/29.39] 147 | 49. ite 35. |42. 
73 | 24.33 |4.9329]19.73|24.66|29.60] 148 | 49.33 |7.0288|35.12/42.14 
74 | 24.67 |4.9666/19.87/24.83|29.80] 149 | 49.67 |7.0475/35.24/42.28 
Tass kL O> 20. |25. |30. 150 | 50. 7.0711|385.36/42.43 


90 

No. of | No. of 
eo twisted 

twist’d. sean 

1 ay 45) 

2 50 

34 ary 

4 1 

5 20 

6 510) 

7 AG AS 

8 2. 

9 325 
10 .5O 
11 Yas 
12 Be 
1 ~2D 
14 .bO 
15 ae hs 
16 A, 
ike 25 
18 .5O 
19 ‘he, 
20 5. 
21 25 
22 50 
23 SFA 
24 6. 
25 25 
26 .bO 
27 Ay 3) 
28 af 
29 s25 
30 R310) 
31 15 
32 8. 
oo 25 
34 50 
35 MD 
36 9. 
OF 20 
38 -50 
39 AY gs 
40 10. 
41 25 
42 250 
43 15 
AAT Ns 
45 “25 
AG 50 
AT 75 
483 =) 12: 
AQ 25 
50 -bO 
51 eho 
Beane. 
53 25 
54 50 
55 ae 
HG wi4, 
57 .25 
58 .5O 
59 0 
60 | 15. 
61 25 
62 .5bO 
63 HED 
Gao 6s 
65 As) 
66 .5O 
67 75 
Fe ll Le 
69 2D 
70 50 
71 iD 
4a pps 
73 25 
TA .5bO 
75 “TD 


Sq. root 
of No. 

twisted 
yarn, 


1.8708 
1.9365 
2. 

2.0616 
2.1213 
2.1794 
2.2361 
2.2913 
2.3452 
2.3975 


2.4495 


2.5 
2.5495 
2.5981 
2.6458 
2.6926 
2.7386 
2.7839 
2.8284 
2.8723 
2.9155 
2.9580 
2) 
3.0414 
3.0822 
3.1225 
3.1623 
3.2016 
3.2404 
3.2787 
3.3166 
3.3541 
3.3912 
3.4278 
3.4641 
3.5 
3.5355 
3.5707 
3.6056 
3.6401 
3.6742 
3.7081 
3.7417 
3.7749 
3.8079 
3.8406 
3.8730 
3.9051 
3.9370 
3.9686 
4. 
4.0311 
4.0620 
4.0927 
4.1231 
4.1533 
4.1833 
4.2130 
4.2426 
4.2720 
4.3012 
4.3301 
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10.20 
10.39 
10.58 
10,77 
10.95 
11.14 
Diol 
11.49 
11.66 
11.83 
12. 

u ib Byrd 
12.33 
12.49 
12.65 
12.81 
12.96 
13.11 
13.27 
13.42 
13.56 
LSe7a 
13.86 
14, 


14.28 
14,42 
14.56 
14.70 
14.83 
14.97 
15.10 
15.23 
15.36 
15.49 
15.62 
15.75 
15.88 
16. 

16.12 
16.25 
16.37 
16.49 
16.61 
16.738 
16.85 
16.97 
17.09 
17.20 


17.32 
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14.14)! 


20. 16, 
20.31) 
20.46) 
20.62 


sate 
TON 


32. 


ST S1bo 
oe) Tene) | 


Sq. root| Square root 
of No. |multiplied by 
twisted | ———_——_—_ 
yarn. 5 6 


21.79|26.15 
21.94' 26.32 
26.50 
26.66, 
26.83 
oF. 

6427.17 
27.33 
27.50 
(27.66 
23.18'27.82 
27.98 
(28.14 
28.30 
28.46 
28.62 
28.77 
28.93 
29.09 
29.24) 
29.39 


129.55 
(29.70 
24.87) 29.85 
30. 
130.15 
30.30 
30.454 
30.59 
30.74 
30.89 
31.03 
31.18 
31.32 
31.46 
31.61 


31.75 
31.89 
5/26. 169 32.038 
9) 26.81|32.17 
26.93/32.31 
27.04|32.45 
QEAGCIS 2.59 
32.73 
3|32,86 
33. 

33,14 
33.27 
33,41 
33,54 
28.06/33.67 
28.17/33.81 
28.28/33.94 
28.39/34,07 
28.50/34,21 
28.61/34.34 
28.72|34,47 
28.83/34.60 
28.94|34.73 
29.05|34.86 
29.15 
524 29. 26 
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5.9161/|29.58 
5.9372/29.69 
5.9582 /29.79 
5.9791 29,90135.87 
; 1380. 136, 
6.0208 30.10/86,12 
6.0415 80.21/86.25 
6.0622 30.31/86.37 
6.0828 30.41/36.50 
6.1038 30.52/36.62 
6.1237 30.62|36.74 
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Sq. root Square root No of |84: 200+) Square root 
of No. multiplied by yi 7 d of No. |multiplied by 
twisted, ——————___- twisted |} —————_ 
yarn. 4 5 : 


No. of 
twisted 
yarn. 


fhTZ 
6325 
7746 
8944 
1. 

1.0954 
1.1832 
1.2649 
1.3416) 
1.4142) 
1.4832 
1.5492 
1.6125 
1.6733 
1.7321 
1.7889 
1.8429 
1.8974 
1.9494 
74 

2.0494 
2.0976 
2.1448 
2.1909 
2.2361 
2.2804) 9. 
2.3238] 9.30/11.62 
2.3664| 9.47|11.83 
2.4083! 9.63/12.04 
2.4495| 9.80/12.25 
2.4900| 9.96|12.45 
2.5298 10.12)12.65 
2.5690 10.28/12.85 
2.6077 |10.43]13.04 
2.6458/10.58/13.23 
2.6833/|10.73|13.42 
2.7203/|10.88|13.60 
2.7568|11.03|13.78 
2.7928|11.17/13.96 
2.8284/11.31|14.14 
2.8636|11.45/14.32 
2.8983 )11.59|14.49 8374/24.19 
2.9326 14.66|17. 8580/24.29)|2 
2.9665|11.87|14.83)17. 8 |4.8785|24.39 
3 12. |15. : . |4,8990)24.49 
4.9193) 24.60 
4.9396) 24.70 
4.9598) 24.80 
4,9800| 24.90 
5. 
5.0200 
5.0398, 
5.0596 
5.0794 
5.0990) 2 
5.1186) 
5.1381 
5.1575) 
5.1769) 25. 
5.196225. 
5.2154 
5.2345 
5.2536 
5.2726 
5.2915 
5.3104 
5.8292 
5.8479|26.74 
5.3666/26.83 
5.3852/26.93) 
5.4037 |27.02) 
5.4222|/27.11|¢ 
5.4406|27.20 
5.4589|27.29) 
|5.4772/27.39 


3.8987 
3.9243 
3.9497 
3.9749 


4A, 
4,0249 
4.0497 
4,0743 
4.0988 
4.1231 
4.1473 
4.1713 
4.1952 
4.2190 
4.2426 
4,2661 
4,2895)¢ 
4.3128 
4.3359 
4.3589 
4,3818 
4.4045 
4,4272/22. 
4,4497/22.25 
4.4721/22.36 
4,4944)22.47 
4.5166)22.58 
4,5387 22.69 
4.5607 |22.80 
4.5826|22.91 
4.6043) 23.02 
4.,6260|23.13 
4.6476/ 23.24 
4,6690| 23.35 
23.45) 28 
23.56/28. 
29) 23.66 
4.7539|23.77 
4, 25.87 
4. 23.98 
4.8166) 24.08) 2 
4. 
4, 


= 
OH Cig 
MOows 


bo 


Oe 


PDT DTI Hh 09 26 1S bt 
RNODWON 
ONOWONDWO 
= 
J 


food 
fe 0) 


co 
mamto’ brio’ bakis’ Dokl Kain DOR” Waki KORE 


- 


SoDibio” Dito’ Oahis Doh Dabs Dah Habis Bab BDomin 
= 
ie) 


tse 
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3.038382/12.13/}15.17 
3.0659/12.26|15.33 
3.0984/12.39|15.49 
3.1305|12.52|15.65 
3.1623/12.65|15.81 
3.1937|12.77|15.97 
3.2249/12.90|16.12) 
8,2558/13.02|16.28 
3.2863 /13.15|16.43/19. 
3.3166|13.27|16.58/19.90 
3.3466/13.39/16.73/ 20.08 
3.3764/13.51/16.88/ 20.26 
3.4059/13.62|17.03 
3.4351/13.74/17.18 
3.4641/13.86|17.32 
3.4928/13.97|17.46 
3.5214|/14.09/17.61| 
3.5496|14.20|17.75 
3.5777|14.31/17.89) 
3.6056|14.42/18.03) 
14.53/18.17) 
14.64/18.30)|2 
8114.75|18.44' 
3/14.86/18.57/22. 
114,.97|18.71/22.45 
3/15.07|18.84!22.61 
7|15.18|18.97/22.77 
15.28 
15.38 
15.49 
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No. of No. of 
yarn | twisted 
to be a 
twist’a.| Y4™"- 
1 ta Bg 
2 foc 
3 .50 
4. 67 
5 83 
6 i: 
7 ry f 
8 <0 
9 .5O 
10 67 
ibih 83 
12 2. 
13 7 ber 
14 foo 
15 510) 
16 [67 
i Me 83 
18 3. 
19 rey. 
20 soo 
21 510) 
22 67 
23 .83 
24. A, 
25 "ays 
26 sate 
7, .bO 
28 EGw 
29 83 
30 5. 
31 Bai 
32 a3 
33 .5bO 
34 67 
35 83 
36 6. 
oT sally 
38 coe 
39 50 
40 .67 
41 83 
42 +f 
43 aly 
44 roo 
45 -5O 
46 iG. 
47 83 
48 A 
49 alive 
50 sou 
51 .5O 
52 4a 
53 .83 
54 9. 
55 aby 
56 ee 
57 -50 
58 67 
59 83 
60 |10. 
61 oe, 
62 5 
63 510) 
64 .67 
65 83 
66 {11. 
67 ally; 
68 “353 
69 .50 
70 67 
71 83 
TAIN 43 
Fire} ml 
74 pow 


iSq. root 
of No. 

twisted 
yarn. 


4082 
OTT4 
wheval 
.8165 
9129 


Ue 

1.0801 
1.1547 
1.2247 
1.2910 
1.3540 
1.4142 
1.4720 
1.5275 
1.5811 
1.6330 
1.6883 
1.7321 
1.7795 
1.8257 
1.8708 
1.9149 
1.9579 
2. 
2.0412 
2.0817 
2.1213 
2.1602 
2.1985 
2.2361 
2.2730 
2.3094 
2.3452 
2.3805 
2.4152 
2.4495 


-|2.4833 


2.5166 
2.5495 
2.5820 
2.6141 
2.6458 
2.6771 
2.7080 
2.7386 
2.7689 
2.7988 
2.8284 
2.8577 
2.8868 
2.9155 
2.9439 
2.9721 


3. 
3.0277 
3.0551 
3.0822 
3.1091 
3.1358 
3.162% 
3.1885 
3.2145 
3.2404 
3.2659 
3.2914 
3.3166 
3.3417 
3.3665 
3.3912 
3.4157 
3.4400 
3.4641 
3.4881 
3.5119 


3.5355|14.14 
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Square root 
multiplied by 


4 5 
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No. of 
yarn 
to be 

twist’d. 


6.73| 8.42 
6.93] 8.66 
7.12 
7.30 
7.48 
7.66 
7.83] 9.79 
cn LOs 

8.16/10.21 
8.33}10.41 
8.49|10.61 
8.64/10.80 
8.79}10.99 
8.94/11.18 
9.09/11.37 
9.24/11.55 
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12. 
12.2 
12.49 
12.73 
12.96 
13.19 
13.42 
13.64 
13.86 


9.38 
9.52 
9.66 
9.80 
9.93 
10,07 
10.20 
10,53 
10.46 
10.58 
10.71 
10,83 
10,95 
11.08 
11.20 
11.31 
11.438 
11°55 
11.66 
11.78 
Pao RE. 
12, 
12,11 
12,22 
12.33 
12.44 
12.54 
12.65 
12.75 
12.86 
12.96 
13.06 
13.17 
13.27 
13.37 
13.47 
13.56 
13.66 
13.76 
13.86 
13.95 
14.05 


11.73/14.07] 108 
11.90/14.28] 109 
12.08)14.49] 110 
12.25|}14.70} 111 
12.42}14.90] 112 
12.58/15.10] 113 
12.75/15.30] 114 
12.91|15.49] 115 
13.07|15.68] 116 
13.23]15.87] 117 
13.39|/16.06] 118 
13.54/16.25] 119 
13.69/16.43}] 120 
13.84|16.61] 121 
13.99/16.79] 122 
14.14/16.97] 123 
14,29)/17.15] 124 
14,43)17.32] 125 
14.58/17.49] 126 
14.72|17.66] 127 
14.86/17.83]7 128 
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21. 


22. 


Sq. root 
of No. 
twisted 
yarn. 


3.5590 
3.5824 
3.6056 
3.6286 
3.6515 
3.6742 
3.6969 
3.7192 
3.7417 
3.7639 
3.7859 
3.8079 
3.8297 
3.8514 
3.8730 
3.8944 
3.9158 
3.9370 
3.9582 
3.9791 


5. 


4A. 

4.0208 
4.0415 
4.0620 
4.0825 
4.1028 
4.1231 
4.1433 
4.1633 
4.1833 
4.2032 
4,2229 
4.2426 
4.2622 
4.2817 
4.3012 
4.3205 


4.6368 23.18 
4.6547 |23.27 


Square root 
multiplied by 


5 6 
17.80 21.35 
17.91|21.49 
18.03) 21.63 
18.14 21.77 
18.26|21.91 
18.37 |22.05 
18.48) 22.18 
18.60| 22.32 
18.71/22.45 
18.82) 22.58 
18.93|22.72 
19.04) 22.85 
19.15/22.98 
19.26/23.11 


22.45|26.94 
22.55|27.06 
22.64|27.17 
22.73|2 
22.82|2 
22.91/2 
23.00/2 
23.09/2 

2 

2 


23.36) 28.04 


4.6904 23.45/28.14 


23.54) 28.25 


4.7258 | 23.63|28.35 


) |4.7434/23.72/28.46 


4.7610/23.80/28.57 


423.89 28.67 


4.7958/\23.98/28.77 


24.07 28.88 


'24.15/28.98 


24.24/29.09 


4.8648 24.32 (29.19 


4.9329 
4.9497 
4.9666 
4.9833 


24.41/29.29 
24.49) 29.39 
24.58)29.50 
24.66 / 29.60 
24.75/29.70 
24.83) 29.80 
24.92|29.90 
25. |30. 
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WEAVING. 


* Our general comments on the weave-room will be found in 
our data relating to the Northrop loom, both in this book and 
in our regular loom catalogue entitled ‘‘Labor Saving Looms.” 
The weave-room covers so many possible combinations in 
machine and product, that there are few general statements 
that may be made. Looms endeavor to perform so-many 
unmechanical operations, that they do not fall within the 
ordinary class of machine, and the shop trained mechanic or 
engineering expert would find ‘fixing’ an impossible imme- 
diate task, his varied experience in other lines being worthless 
in this special sphere. We are doing our best to eliminate the 
curious make-shifts which have been on duty for so long a 
time that they receive an almost superstitious reverence. 

The weaye-room presents the most notable instance of 
piece payment in the cotton mill system, and also the chief in- 
stance of personal responsibility for defect in product. The 
help are responsible for more strikes than in any other depart- 
ment outside the mule-room., Any invention or process that 
reduces the number of laborers employed in this section is 
worthy immediate investigation. 

The fact that the weaver must rely on the efforts of 
another laborer, to keep the machinery up to its best effi- 
ciency, also complicates the problem of management. Amer- 
ican cotton mills are continually forced into additional com- 
plications by the requirements of more varied weaves, the 
curious insistence of style calling for continual changes in pat- 
terns. The Jacquard motion, the Dobby and various other 
attachments are getting more common, and the skill and 
experience of the operative must necessarily assume a higher 
plane, in conformity to new requirements. 

We make no attempt to touch upon the various points 
‘involved in fancy weaves, as the limits of the present volume 
are too narrow. Much of the necessary education, and by far 
the better part, must come from actual experience. Refer- 
ence to the problems introduced by automatic weaving will be 
found elsewhere. 
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RULES AND INFORMATION FOR WEAVERS. 


To find the number of yards of cloth to the pound avoirdupois : 


Multiply its width in inches by the weight in grains of a piece contain- 
ing 1 square inch; divide 194.44 by the product and the quotient will be the 
number of yards to the pound. Hxvample: Width of cloth, 30 inches; weight 


-— =4.32 yards per pound. \ 


of 1 square inch, 1.5 grains. 
30X1.5 


To find the average number of yarn required to produce cloth of any desired 
weight, width, and pick: 

Add together the number of picks per inch of warp and filling; 
multiply their sum by the yards of cloth per pound, and this product by the 
width in inches; divide by 840, and the quotient will be the average number 
of yarn required. For any increase in weight by sizing, proportiona] 
allowance must be made in the yarn. 

N. B.—As the filling is taken up in crossing the warp, and the amount 
varies in different goods, this rule is not exact, but will approximate near 
enough to furnish a basis for practical purposes. 


Weight of a square yard of cloth when the weight of a square inch is given; 


Weight of sq. in. in grains. { 2 5 6 7 


Weight of sq. yd. in Ibs, | .1851 | .3703 .9257 | 1.1109 | 1.2961 


To find the size of warp of filling in any piece of goods; 


Take 8 or more threads of any known number, say 2 feet long, and tie 
the ends together; this makes a link, through which draw the same number 
of threads of the same length of the unknown number, and twist the two 
links thus made as you would twist a chain. A keen eye will detect any 
difference in the size of the two links. By adding to or taking from either 
link, they can be varied in size in proportion to the number of threads 
used, and brought to nearly equal each other. When as nearly as possible 
alike, the unknown number can be approximately determined by the 
proportionate number of strands in each link. Thus, if 28 is the known 
number, and if 7 strands of the unknown make an equal size link of 8 
strands of the known, the number of the unknown will be % of 28=24.5. 

Cotton cloth is sold on a basis of a certain number of yards to the 
pound, with a certain number of picks or threads per inch in warp and 
filling. 

Standard print cloths weigh seven yards to the pound, have 64 picks of 
warp and filling to the inch, and are called 64x64—seven-yard goods. 

Loom reeds are numbered by the number of dents or splits to the inch. 

The number of threads in a warp divided by the number of the reed 
multiplied by the width in inches, will give the number of threads in a dent. 

Linens take their technical fineness from the number of hundred dents 
or splits in a loom reed thirty-seven inches wide. There are two threads to 
each dent. The following table, adapted from Barlow’s ‘History of 
Weaving,” gives the number of threads to the inch for each ‘“‘count” of 
linen goods: 


SS 
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Hun- Threads 
dreds. | per inch 
| , 


Hun- | Threads{ Hun- | Threads} Hun- |Threads 
dreds. | perinch.§ dreds. | per inch] dreds. |per inch. 


| 


5 00 27.08 12 00 64.86 19 00 102.7 26 00 140.5 


6 00 32.43 13 00 10.27 20 00 108.1 27 00 145.9 
700 - 37.84 14 00 75.68 21 00 113.5 28 00 151.4 
8 00 43.24 15 00 81.08 22 00 118.9 29 00 156.8 
9 00 48.65 16 00 86.49 23 00 124.3 30 00 162.2 
10 00 54.05 17 00 91.89 24 00 12987 3l 00 167.6 


32 00 173.0 


11 00 59.46 18 00 97.30 25 00 135.1 


Weight of warp or filling in one square yard: 


The tables on pages 96-99 give the weight in decimals of a pound 
of the quantity of common warp and weft or filling in one square yard of 
cloth for any number of yarn, from five to one hundred, and for any num- 
ber of picks per inch from twenty to one hundred and eighty. Multiply 
the weight given in the tables by .525 for woolen, 1.5 for worsted, 2.8 for 
linen and .525 for silk, if the number of the silk represents the number of 

_ hundred yards per ounce. 

Both warp and filling take up in weaving, by passing over and under 
alternate threads; therefore, one yard of warp or filling will fall a percent- 
age short of making a yard of cloth. This percentage varies with each dif- 
ferent size of yarn and number of picks per inch, and for other reasons; 
cqnsequently, the tables have been made, giving the weights of straight 
yarn, to which must be added the take-up or shrinkage, to obtain the pre- 
cise weight of a yard of cloth. It may be safe to say that from seven to 
eight percent. is an average shrinkage on cotton goods, On some woolen 
cloths, the finishing processes reduce the weight so that the calculated 
weights are as near as may be to the weight of the finished goods. 

Yarn is commonly numbered before it is slashed or sized, and in es- 
timating the weight of finished cloth, the quantity of sizing added to the 
warp must be known. 


Production in yards of a loom running constantly for ten hours: 


The tables on pages 100-101 give the number of yards of cloth which 
can be woven per loom in one day of ten hours, if the loom runs constant- 
tye, If the quantity given in the tables is exceeded in the production of any 
loom, it shows that an error has been made in estimating the number of 
picks per inch or in the speed of the loom, Of course, the same errors 
might account for a falling short of the quantities in the table; but as no 
loom runs constantly, the difference between the actual production and the 
possible production, represents the quantity that might be woven during 
the time that the loom is stopped. The percentage of time of stoppage of a 
loom can be ascertained by dividing this difference by the possible pro- 
duction. 


The following tables were prepared by Mr. Richards of the 
Maginnis Cotton Mills of New Orleans, 
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Pounds of Cotton Warp or Filling in one square yard. 


20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 
171 | .180 | .189 | .197 | .206 | .214 | .223 | 231 | .240 | .249 
143 | .150 | (157 | [164 | [171 | [179 | 1186 | 1193 | “200 | ‘207 
-122 | .129 |°.135 | 141 | :147.| [153 | 159 | 165 | 7171.1 178 
"107 | .112 | 2118 | [123 | 1129 | 1134 | [139 | ‘145 | ‘150 | 1155 
095 | 100 | [105 | 1110 | 114 | [119 | 1124 | {129 | 1133 | 1138 
086 | .090 | :0944 099 | 103 | [107 | 1111 | 1116 | ‘120 | 124 
078 | 1082 | :086 | {090 | {094 | [097 | {101 | 7105 | 1109 | 2113 
071 | :075 | 079 | 7082 | :o86 | 089 | {093 | 1096 | 1100 | 1104 
066 | [069 | [073 | :076 | :079 | :082 | {086 | {089 | ‘092 | 1096 
'061 | 064 | [067 | (070 | 073 | 1077 | 1080 | {083 | 086 | 1089 
057 | 060 | 063 | 1066 | 2069 | :071 | 1074 | 077 | 1080 | 1083 
054 | :056 | 059 | 062 | 1064 | 1067 | (070 | (072 | 1075 | (078 
‘050 | 053 | 7055 | :058 | ‘060 | Jo63 | 066 | {068 | 2071 | 1073 
048 | :050 | 1052 | [055 | 1057 | 1060 | {062 | 1064 | (067 | 1069 
'045 | 1047 | [050 | 1052 | :054 | .056 | 1059 | (061 | (063 | (065 
‘043 | 045 | .047 | {049 | :051 | 1054 | 1056 | (058 | {060 | .02 
041 | 1043 | 1045 | 047 | 049 | 051 | 1053 | (055 | ‘0B7 | 059 
‘039 | 041 | 1043 | 1045 | [047 | 049 | 1051 | (053 | (055 | (056 
:037 | 039 | 041 | 1043 | (045 | [047 | 1048 | 2050 | (059 | 1054 
036 | 037 | 039 | :041 | [043 | :045 | (046 | [048 | (050 | .052 
:034 | [036 | (038 | 1039 | (041 | [043 | 1045 | (046 | 1048 | (050 
‘033 | 035 | 036 | :038 | :040 | :041 | 048 | 045 | (046 | 048 
‘032 | 033 | 1035 | 1037 | .038 | 1040 | 1041 | 1643 | ‘044 | 1046 
:031 | .032 | 1034 | [035 | 1037 | 1038 | 1040 | 041 | 1043 | 1044 
:030 | 1031 | 1032 | (034 | [035 | 1037 | 1088 | [040 | [041 | 043 
029 | .030 | (031 | .033 | 1034 | 1036 | 1037 | 7039 | *040 | (041 
:028 | {029 | :030 | (032 | 1033 | 1035 | ‘036 | (037 | 1039 | .040 
:027 | 028 | 029 | (031 | 1032 | 1033 | 1035 | 1036 | [037 | 1039 
‘026 | [027 | 029 | [030 | 1031 | 032 | '034 | 1035 | 1036 | (038 
‘025 | 1026 | 028 | 1029 | 7030 | 1032 | 1633 | (034 | (035 | (037 
1024 | 1026 | 1027 | :028 | (029 | 031 | 1032 | 1033 | [034 | 1036 
‘024 | 1025 | 1026 | :027 | 1029 | 1030 | (031 | 1032 | 1033 | 1035 
1023 | 1024 | 1025 | .027 | 1028 | 1029 | [030 | :031 | 1032 | ‘034 
1023 | 1024 | 1025 | 026 | 027 | [028 | 1029 | ‘080 | ‘032 | .033 
022 | 1023 | 1024 | [025 | 7026 | 027 | 1029 | ‘080 | 1631 | 1032 
‘021 | 1022 | (024 | (025 | 1026 | 027 | '028 | ‘o29 | 1030 | 1031 
30 | 31 | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 
.257 | .266 | .274 | .283 | .291 | .300 | .309 | .317 | .326 | 834 
‘214 | (291 | ‘229 | 1236 | '243 | 1250 | 1257 | ‘264 | (271 | /279 
"184 | 1190 | [196 | ‘202 | 7208 | 1214 | 1220 | ‘207 | “233 | (239 
161 | [166 | 1171 | (177 | (182 | :187 | :193°| :197 | 204 | ‘209 
"143 | [148 |..152 | 157 | ‘162 | 1167 | 171 | ‘176 | 1181 | (186 
129 | 133 | 1137 | 141 | 1146 | [150 | ‘154 | ‘159 | 1163 | 1167 
117 | (121 | 1125 | 129°) 1182 | 1136 | 1140 | [144 | 1148 | 1152 
"107 | 111 | [114 | 118 | 1121 | [125 | ‘129 | 1132 | ‘136 | 1139 
7099 | .102 | [105 | :109 | 112 | [115 | 1119 | [122 | “125 | 1199 
092 | 095 | 098 | 101 | 104 | [107 | 110 | 1113 | ‘116 | [119 
‘086 | :089 | 091 | :094 | :097 | [100 | 1108 | {106 | ‘109 | :111 
080 | 083 | .086 | 088 | {091 | .094 | 1096 | ‘099 | 1102 | ‘104 
‘076 | .078 | 081 | .083 | .086 | 088 | 091 | 1093 | {096 | 1098 
‘071 | .074 | 1076 | .079 | .081 | .083 | 1086 | ‘08s | {090 | 1093 
068 | .070 | .072 | .074 | .077 | .079 | 081 | 1083 | {086 | 1088 
‘064 | 066 | .069 | 071 | .073 | .075 | 1077 | ‘079 | .081 | 1084 
‘061 | 063 | 1085 | .067 | .069 | .071 | 1073 | 1076 | 1078 | {O80 
‘058 | 080 | 1062 | 064 | 1066 | 2068 | 1070 | ‘072 | 674 | 1076 
‘036 | 058 | {060 | .061 | .063 | .065 | {067 | 069 | 1071 | 073 
054 | (055 | 1057 | .059 | .061 | .062 | 1064 | ‘066 | 068 | {070 
051 | 053 | 055 | .057 | 1058 | 060 | ‘o62 | {063 | Loe5 | 1067 
049 | 051 | (053 | .054 | (056 | :058 | ‘059 | {061 | ‘063 | 1064 
‘048 | 049 | (051 | .052 | .054 | [056 | 1057 | 1059 | 2060 | 1062 
‘046 | .047 | 049 | .051 | .052 | 054 | ‘055 | (057 | 058 | !o6o 
‘044 | .046 | 047 | 049 | .050 | 052 | 1053 | (055 | 1056 | 1058 
043 | 044 | .046 | .047 | 1049 | [050 | [051 | 053 | 1054 | 056 
041 | 1043 | 1044 | 1046 | :047 | :048 | [050 | .051 | :052 | .054 
‘040 | .042 | 2043 | (044 | .046 | [047 | 1048 | 1050 | 1051 | ‘052 
‘039 | (040 | 1042 | 043 | 1044 | 1045 | 1047 | (048 | 1049 | 1057 
038 | 039 | 040 | .042 | 1043 | 1044 | 045 | 047 | 1048 | (049 
‘037 | .038 | .039 | .040 | .042 | .043 | 1044 | 1045 | 1046 | 1048 
‘036 | .037 | .038 | 039 | 040 | .042 | 1043 | 1044 | 1045 | [046 
‘035 | 036 | 1037 | .038 | 1039 | .041 | 1042 | (043 | (044 | 1045 
‘034 | 1035 | 036 | .037 | (038 | 039 | 1041 | (042 | 1043 | 1044 
‘033 | .034 | .035 | .036 | 10837 | 088 | 1040 | 1041 | 1042 | 1043 | 
‘032 035 | 036 | .037 | .039 | 1040 | 041 | (042 


1033 | .084 


- 


Pounds of Cotton Warp or Filling in one square yard. 


Picks per inch. 


41 | 42 
.176 | .180 
160 | .164 
146 | (150 
135 | .138 
126 | 129 
117 | .120 
110 | 412 
103 | 106 
.098 | 100 
.092 | .095 
.088 | .090 
084 | .086 
.080 | .082 
.076 | .078 
.073 | .075 
.070 | .072 
.068 | .069 
065 | .067 
.063 | .064 
061 | .062 
.059 | .060 
057 | .058 
.055 | .056 
.053 | .055 
.052 | .053 
.050 | .051 
.049 | 050 
.047 | .049 
046 | .047 
.045 | .046 
044 | 045 
1043 | .044 
.042 | .043 
041 | .042 
.040 | .041 
.039 | .040 
51 | 52 
219 | .223 
.199 | .203 
182 | .186 
168 | 171 
156 | 159 
146 | .149 
137 | .139 
129 | 131 
121 | 124 
115 | .117 
109 | 111 
104 | 106 
099 | .101 
095 | 097 
091 | .093 
.087 | .089 
‘084 | .086 
:081 | .083 
.078 | .080 
.075 | .077 
.073 | 074 
.071 | .072 
.068 | .070 
.066 | .068 
064 | .066 
062 | .064 
.061 | .062 
.059 | .060 
.058 | .059 
056 | .057 
.055 | .056 
.053 | .054 
052 | .053 
051 | .052 
.050 | .051 
.049 | .050 
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43 4g 45 46 47 48 
Lot. 1894193 7 .197)|) 201 |).206 
ORIN AA 7D 1.179 } BS). 187 
‘1564 | .157 | .161 | .164 |:.168 | .171 
142 | .145 | .148 | .152 | .155 | 158 
os (doo so 241.) 144) 247 
p£29 15.126 }.,129 | .131.) 34 | ..187 
PRs hep ed I ALS) t2129 
BOB LS) le ekio: 216 1 i118" .121 
BtOD OB | L107 716110 (0,112 | 114 
097 | .099 | .102 | .104 | .106 | .108 
.092 | .094 | .096 | .099 | .101 | 103 
.088 | .090 | .092 | .094 | .096 | .098 
.084 | .086 | .088 | .090 | .092 | .094 
-080 | .082 | .084 | .086 | .088 | .089 
O77 | .079 | .080 | .082 | .084 | .086 
O74 | .075 | .077 | .079 | .081 | .082 
O71 | .073 | .074 | .076 | .077 | .079 
.068 | .070 | .071 | .073 | .075 | .076 
-066 | .067 | .069 | .070 | .072 | .073 
.064 | .065 | .067 | .068 | .069 | .071 
-0612 | .063 | .064 | .066 | .067 | .069 
-059 | .061 | .062 | .064 | .065 | .066 
-058 | .059 | .06GO | .062 | .063 | .064 
-056 | .057 | .058 | .060 | .061 | .062 
054 | .055 | .057 | .058 | .059 | .061 
-053 | .054 | .055 | .056 | .058 | .059 
051.) .052 | .054 | .055 | .056 | .057 
-050 | .051 | .052 | .053 | .054 | .056 
-048 | .050 | .051 | .052 | .053 | .054 
-O47 | .048 | .049 | .051 | .052 | .0538 
046 | .047 | .048 | .049 | .050 | .051 
.045 | .046 | .047 | .048 | .049 | 050 
044 | .045 | .046 | .047 | .048 | .049 
043 | .044 | .045 | .046 | .047 | .048 
.042 | .043 | .044 | .045 | .046 | 047 
-O41 | .042 | .043 | .044 | .045 | .046 
53 54 55 56 57 58 59 
227 | :231 | .286 | .240 | .244 | 249 | .2538 
-206 } .210 | .214'| .218 | .222 | 296 | .230 
189 | .193. | .196 | .200 | .204 | .207 | .211 
bi pL 78) | ed SL PelSb +) 188 h0191 196 
A162 165 1) AOS 71 ATS 0178. 818th 
-151 | .154 | .157 | .160 | .163 | .166 | .169 
142 | .145 | .147 | .150 | .153 | .155 | .158 
134 | .186 | .189 | .141 | .144 | .146 | .149 
226 1.1297) 131)| 183.) 186°) 138° 48:140 
«120 |).122 | 124.) 126.) .129 | .131,1),133 
ee L1G) L181 20 j. 1282") 194 126 
-L08 110 | .112 | .114 | .116 | .118 | .120 
1038 £05°) 103.) .£00" | LiL | 118) 116 
.099 | .101 | .102 | .104 | .106 | .108 | .110 
095 | .096 | .098 | .100 | .102 | 104 | .105 
091 | .093 | .094 | .096 | .098 | .099 | .101 
-087 | .089 | .091 | .092 | .094 | .096 | .097 
084 | .086 | .087 | .089 | .090 | .092 | .094 
O81 | .083’| .084 | .086 | .087 | .089 | .090 
078 | .080 | .081 | .083 | .084 | .086 | .087 
O76 | .077 | .079 | .080 | .081 | .083 | .084 
073 | .0O75 | .076 | .077 | .079 | .080 | .082 
O71 | .072 | .074 | .075 | .076 | .078 | .079 
-069 | .070 | .071 | .073 | .074 | .075 | .077 
.067 | .068 | .069 | .071 | .072 | .073 | .074 
.065 | .066 | .067 | .069 | .070 | .071 | .072 
.063 | .064 | .065 | .067 | .068 | .069 | .070 
.061 | .063 | .064 | .065 | .066 | .067 | .068 
060 | .061 | .062 | .063 | .064 | .065 | .067 
.058 | .059 | .060 | .062 | .063 | .064 | .065 
057 | .058 | .059 | .060 | .061 | .062 | .063 
.055 | .056 | .057 | .059 | .060 | .061 | .062 
.054 | .055 | .056 | .057 | .058 | .059 | .06O 
053 | .054 | .055 | .056 | .057 | .058 | .059 
052 | .053 | .054 | .055°'| .056 | .056 | .057 
-050 | .051 | .052 | .053 | .054 | .055 | .056 
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Pounds of Cotton Warp or Filling in one square yava. 


Picks per inch. 


60 | 62 64 66 68 70 72 74 76 78 | 80 
171 | .177 | .183 | .189 | .194 | .200 | .206 | .211 | .217 | .223 | .229 
161 | .166 | .171 | .177 | .182 | .187 | .193 | .197 | .204 | .209 | .214 
151 | .156 | .161 | .166 | .171 | .176 | .182 | .187 | .192 | .197 | .202 
143 | 148 | .152 | .157 | .162 | .167 | .171 | .176 | .181 | .186 |} .190 
135 | .140|.144]| 149] .153 | .158 | .162 | .167 | .171 | .176 | .180 
129 | .133 | .137 | .141 | .146 | .450 | .154:| .159 | .163 | .167 | .171 
122 | .127 | .131 | .135 | .189 | .148 | .147 | .151 | .155 | .159 | .163 
117 | .121 | .125 | 129] .182 | .186 | .140 | .144 | .148 | .152 | .156 
112 | .116 | .119 | .123 | .127 | .180 | .184 | .138.| .142 | .145 | .149 
107 | .111 | .114 | .118 | .121 | .126 | .129 | .132 | .136 | .139 | .143 
103 | .106 | .110 | .113 | .117 | .120 | .123 | .127 | .130 | .134 | .187 
.099 | .102 | .105 | .109 | .112 | .115 | .119 | .122 | .125 | .129| .182 
.095 | .098 | .102 | .105 | .108 | .111 | .114]|.117 | .121 | .124 | .127 
.092 | .095 | .098 | .101 |} .104| .107 | .110 | .113 | .116 | .179 | .122 
.089 | .092 | .095 | .098 | .100 | .103 | .106 | .109 | .112 | .115 | .118 
.086 | .089 | .091 | .094 | .097 | .100 | .103 | .106 | .109 | .111 | .114 
.083 | .086 | .088 | .091 | .094 | .097 | .100 | .102 | .105 | .108 | .111 
.080 | .083 | .086 | .088 | .091 | .094 | .096 | .099 | .102 | .104 | .107 
.078 | .081 | .083 | .086 | .088 | .091 | .094 | .096 | .099 | .101 ) .104 
.076 | .078 | .081 | .083 | .086 | .088 | .091 | .093 | .096 | .098 | .101 
.073 | .076 | .078 | .081 | .083 | .086 | .088 | .091 | .093 | .096 | .098 
071 | .074 | .076 | .079 | .081 | .083 | .086 | .088 | .090 | .093 | .095 
069 | .072 | .074 | .076 | .079 | .081 | .083 | .086 | .088 | .090 | .093 
.068 | .070 | .072 | .074 | .077 | .079 | .081 | .083 | .086 | .088 | .090 
.066 | .068 | .070 | .073 | .07* | .077 | .079 | .081 | .084 | .086 | .088 
.064 | .066 | .669 | .071 | .075 | .075 | .077 | .079 | .081 | .084 | .086 
.063 | .065 | .067 | .069 | .071 | .073 | .075 | .077 | .079 | .082 | .084 
.061 | .063 | .065 | .067 | .069 | .071 | .073 | .076 | .078 | .080 | .082 
.060 | .062 | .064 | .066 | .068 | .070| .072 | .074 | .076 | .078 | .080 
.058 | .060 | .062 | .064 | .066 | .068 | .070 | .072 | .074 | .076 | .078 
.057 | .059 | .061 | .063 | .065 | .067 | .069 | .070 | .072 | .074 | .076 
.056 | .058 | .060 | .061 | .068 | .065 | .067 | .069 | .071 | .073 | .075 
.055 | .057 | .058 | .060 | .062 | .064| .066 | .067 | .069 | .071 | .073 
.054 | .055 | .057 | .059 | .061 | .062 | .064 | .066 | .068 | .070 | .071 
.052 | .054 | .056 | .058 | .059 | .061 | .063 | .065 | .066 | .068 | .070 
051 | .053 | .055 | .057 | .058 | .060 | .062 | .063 | .065 | .067 | .069 
80 | 82 | 84 86 | 838 90 92 94 96 98 | 100 

v 
171 | .176 | .180 | .184 | .189 | .193 | .197 | .201 | .206 | .210 | .214 
.163 | .167 | .171 | .176 | .180 | .184]| .188 | .192 | .196 | .200 | .204 
.156 | .160 | .164 | .168 | .171 | .175 | .179 | .183 | .187 | .191 | .195 
149 | .153 | .157 | .160| .164 | .168 | .171 | .175 | .179 | .183 | .186 
.143 | .146 | .150 | .154 | .157 | .161 | .164 | .168 |} .171 | .175 | .179 
137 | .141 | 144] 147 | .151 | 154] .158 | .161 | .165 | .168 | .171 
132 | .135 | .138 | .142 | 145] .148 | .152 | .155 | .158 | .162 | .165 
.127 | .130 | .133 | .137 | .140 | .143] .146 | .149 | .152 | .156 | .159 
122 | .126 | .129 | .132 | .185 | .138 | .141 | .144 | .147 | .150 | .153 
118 | .121 | 124] .127 | .180| .133 | .136 | .139 | .142 | .145 | .148 
114 | .117 | .120 | .123 | .126 | .129/| .131 | .134+} .137 | .149 | .143 
-1TI | .113 | .116 | .119-| .122] .124 | .127 | .130 | .133 | .185 | .138 
.107 | .110 | .112 | .115 | .118 | .121 | .123 | .126 | .129 | .131 | .134 
104 | .107 | .109 | .112 | .114 | .117 | .119 | .122 | .125 | .127 | .130 
.101 | .103 | .106 | .108 | .111 | .113 | .116 | .118 | .121 | .124 | .126 
.098 | .100 | .108 | .105 | .108 | .110} .113 | .115 | .118 | .120 | .122 
.095 | .098 | .100 | .102 | .105 | .107 | .110 | .112 | .114.|.117 | .119 
093 | .095 | .097 | .100 | .102 | .104 | .107 | .1909 | .111 | 114] .116 
.0Y0 | .092 | .095 | .097 | .099 | .102 | .104 | .106 | .108 | .110 | .113 
.088 | .090 | .092 | .095 | .097 | .099 | .101 | .103 | .105 | .107 | .110 
.086 | .088 | .090 | .092 | .094 | .096 | .099 | .101 | .103 | .105 | .107 
.084 | .086 | .088 | .090 | .092 | .094 | .096 | .098 | .100 | .102 | .105 
.082 | .084 | .086 | .088 | .090 | .092 | .094 | .096 | .098 | .100 | .102 
.080 | .082 | .084 | .086 | .088 | .090 | .092 | .094 | .096 | .098 | .100 
.078 | .080 | .082 | .084 | .086 | .088 | .090 | .092 | .094 | .095 | .097 
.076 | .078 | .080 | .082 | .084 | .086 | .088 | .090 | .091 | .093 | .095 
.075 | .076 | .078 | .080 | .082 | .084 | .086 | .088 | .089 | .091 | .093 
.073 | .075 | .077 | .078 | .080 | .082 | .084 | .086 | .088 | .089 | .091 
.O71 | .073 | .075 | .077 | .079 | .080 | .082 | .084 | .086 | .087 | .089 
/070 | .072 | .073 | .075 | .077 | .079 | .080 | .082 | .084 | .086 | .087 
.069 | .070 | .072 | .074 | .075 | .077 | .079 | .081 | .082 | .084 | .086 
.067 | .069 | .071 | .072 | .074 | .076 | .077 | .079 | .081 | .082 | .084 
.066 | .068 | .069 | .071 | .073 | .074 | .076 | .077 | .079 | .081 | .082 
065 | .066 | .068 | .070 | .O71 | .073 | .074 | .076 | .078 | .079 | .081 
063 | .065 | .067 | .068 | .070 | .071 | .073 | .075 | .076 | .078 | .079 
.062 | .064 .067 | .069 | .070 | .072 | .073 | .075 | 076 | .078 


Pounds of Cotton Warp or Filling in one square yard. 99 


Picks per inch, 


108 112 116 | 118 | 120 


154]. 160 |. ; 169 | 171 
149 |: 1155 | . 3 .163 | 166 
145 |: 1150 | 152 1158 | .161 
dod: 1145 |. : (153 | 156 
136 |. .141 |. j 149 
aR ale 137 |. 144 
129 | | 138): rf :140 
125 |; .130 | . ; 187 
1221: .126 | . J 1133 
Ig. 123 |. g 1130 
116 |; 120 | . ‘ 126 
:110,| ; : : ; 120 
105 |. : : 4 1115 
ern: : ; : '110 
(096 ; .104 | 105 
093 : . 101 
‘089 : ‘097 
‘086 | . ; } ‘094 
(083 |. ; i :090 
087 
084 
‘082 
.079 
077 
O74 
072 


138 | 140 


.148 
141 
134 
129 
123 
aut ie: 
114 
109 


100 | .069 


100 Yards of Cloth per loom per day of ten hours. 


Picks per minute. 


105 | 110 | 115 | 120 | 125 | 130 | 135 | 140 | 145 | 150 
87.5 | 91.7 | 95.8 |100.0/104.2/108.3/112.5|116.7|120.8/125.0 
79.5 | 83.3 | 87.1 | 90.9) 94.7] 98.5/102.3)106.1/109.8/113.6 
72.9 | 76.4 | 79.9 | 83.3) 86.8} 90.3] 93.7) 97.2]100.7|104.2 
67.3 | 70.5 | 73.7 | 76.9} 80.1} 83.3] 86.5] 89.7] 92.9] 96.2 
62.5 | 65.5 | 68.5 | 71.4) 74.4) 77.4] 80.4] 83.3] 86.3] 89.3 
58.3 | 61.1 | 63.9 | 66.7| 69.4) 72.2) 75.0) 77.8) 80.6] 83.3 
54.7 | 57.3 | 59.9 | 62.5) 65.1] 67.7| 70.3) 72.9] 75.5) 78.1 
51.5 | 53.9 | 56.4 | 58.8) 61.3) 63.7] 66.2) 68.6] 71.1| 73.5 
48.6 | 50.9 | 538.2 | 55.6) 57.9) 60.2) 62.5) 64.8] 67.1] 69.4 
46.1 | 48.2 | 50.4) 52.6) 54.8) 57.0] 59.2] 61.4] 63.6] 65.8 
43.7 | 45.8 | 47.9 | 50.0) 52.1) 54.2] 56.3) 58.3] 60.4] 62.51: 
41.7 | 43.7 | 45.6 | 47.6) 49.6] 51.6) 53.6) 55.6] 57.5! 59.5 
39.8 | 41.7 | 43.6 | 45.5) 47.3] 49.2] 51.1] 53.0] 54.9] 56.8 
38.0 | 39.9 | 41.7 | 43.5) 45.3) 47.1] 48.9] 50.7) 52.5) 54.3 
36.5 | 38.2 | 39.9 | 41.7] 43.4) 45.1] 46.9] 48.6] 50.3] 52.1 
35.0 | 36.7 | 38.3 | 40.0) 41.7} 43.3] 45.0) 46.7] 48.3) 50.0 
33.7 | 35.3 | 36.9 | 38.5] 40.1) 41.7] 48.3) 44.9] 46.5] 48.1 
32.4 | 34.0 | 35.5 | 37.0} 38.6] 40.1] 41.7) 43.2] 44.8] 46.3 
31.3 | 32.7 | 34.2 | 35.7} 37.2} 38.7| 40.2] 41.7] 43.2] 44.6 
30.2 | 31.6 | 33.0} 34.5!) 35.9] 37.4) 38.8] 40.2] 41.7] 43.1 
29.2 | 30.6 | 31.9] 33.3) 34.7] 36.1] 37.5} 38.9] 40.3] 41.7 
28.2 | 29.6 | 30.9] 32.3) 33.6) 34.9] 36.3} 37.6| 39.0] 40.3 
27.3 | 28.6 | 29.9 | 31.3! 32.6) 33.9] 35.2) 36.5] 37.8! 39.1 
26.5 | 27.8 | 29.0 | 30.3} 31.6] 32.8! 34.1] 35.4] 36.6] 37.9 
25.7 | 27.0 | 28.2 | 29.4) 30.6) 31.9] 33.1] 34.3] 35.5] 36.8 
25.0 | 26.2 | 27.4] 28.6) 29.8) 31.0} 32.1) 38.3] 34.5] 85.7 
24.3 | 25.5 | 26.6 | 27.8} 28.9) 30.1} 31.3] 3%.4] 33.6] 34.7 
23.6 | 24.8 | 25.9 | 27.0) 28.2] 29.3) 30.4] 31.5] 32.7! 33.8 
23.0 | 24.1 | 25.2 | 26.3) 27.4) 28.5) 29.6] 30.7] 31.8] 32.9 
22.4 | 23.5 | 24.6) 25.6) 26.7) 27.8) 28.8] 29.9] 31.0] 32.1 
21.9 | 22.9 | 24.0} 25.0] 26.0) 27.1] 28.1] 29.2) 30.2] 31.3 
21.3 | 22.4 | 23.4 | 24.4) 25.4) 26.4) 27.4] 28.5} 29.5! 30.5 
20.8 | 21.8 | 22.8 | 23.8) 24.8] 25.8) 26.8] 27.8] 28.8] 29.8 
20.3 | 21.3 | 22.3] 23.3) 24.2) 25.2) 26.2) 27.1] 28.1] 29.1 
19.9 | 20.8 | 21.8 | 22.7] 23.7) 24.6) 25.6] 26.5) 27.5] 28.4 
19.4 | 20.4 | 21.3) 22.2) 23.1] 24.1) 25.0] 25.9} 26.9] 27.8 
19.0 | 19.9 | 20.8 | 21.7) 22.6] 23.6) 24.5] 25.4) 26.3] 27.2 
18.6 | 19.5 | 20.4 | 21.3] 22.2) 23.0) 23.9] 24.8] 25.7] 26.6 
18.2 | 19.1 | 20.0 | 20.8] 21.7} 22.6) 23.4] 24.3]. 25.2] 26.0 
17.9 | 18.7 | 19.6 | 20.4) 21.8] 22.1) 23.0] 23.8] 24.7] 25.5 
17.5 | 18.3 | 19.2 | 20.0} 20.8]. 21.7] 22.5] 23.3) 24.2} 25.0 
17.2 | 18.0} 18.8 | 19.6} 20.4) 21.2) 22.1] 22.9) 23.7] 24.5 
16.8 | 17.6 | 18.4 | 19.2) 20.0} 20.8} 21.6] 22.4] 23.2] 24.0 
16.5 | 17.3 | 18.1 | 18.9] 19.7] 20.4) 21.2} 22.0} 22.8] 23.6 
16.2 | 17.0 | 17.7 | 18.5) 19.3) 20.1} 20.8) 21.6] 22.4) 23.1 
15.9 | 16.7 | 17.4} 18.2} 18.9} 19.7) 20.5] 21.2] 22.0) 22.7 
15.6 | 16.4 17.1 | 17.9} 18.6] 19.3] 20.1] 20.8} 21.6) 22.3 
15.4 | 16.1 | 16.8 | 17.5) 18.3} 19.0] 19.7] 20.5} 21.2) 21.9 
15.1 | 15.8 | 16.5 | 17.2) 18.0] 18.7} 19.4} 20.1] 20.8] 21.6 
14.8 | 15.5 | 16.2 | 16.9) 17.7) 18.4) 19.1] 19.8] 20.5] 21.2 
14.6 | 15.3 | 16.0 | 16.7) 17.4) 18.1] 18.7} 19.4] 20.1] 20.8 
14.3 | 15.0] 15.7 | 16.4] 17.1] 17.8] 18.4] 19.1} 19.8] 20.4 
14,1 | 14.8 | 15.5 | 16.1] 16.8) 17.5} 18.1} 18.8] 19.5} 20.1 
13.9 | 14.6 | 15.2 | 15.9) 16.5] 17.2] 17.9] 18.5} 19.2] 19.8 
13.7 | 14.3 | 15.0 | 15.6} 16:3] 16.9} 17.6] 18.2} 18.9] 19.5 
13.5 | 14.1 | 14.7 | 15.4) 16.0} 16.7) 17.3] 17.9] 18.6] 19.2 
13.1 | 13.7 | 14.3 | 14.9] 15.5] 16.2} 16.8] 17.4] 18.0] 18.7 
12.9) 13.5 | 14.1 | 14.7) 15.3) 15.9} 16.5] 17.2} 17.8] 18.4 
12.5 | 13.1 | 13.7 | 14.3] 14.9] 15.5! 16.1] 16.7| 17.3] 17.9 
12.2 | 12.7 | 13.3 | 18.9] 14.5) 15.0) 15.6] 16.2] 16.8] 17.4 
12.0 | 12.6 | 13.1} 13 7} 14.3] 14.8] 15.4] 16.0} 16.6] 17.1 
11.7 | 12.2 | 12.8} 13.3] 13.9] 14.4] 15.0} 15.6] 16.1] 16.7 
11.4] 11.9 | 12.4} 13.0} 13.5) 14.1} 14.6; 15.2} 15.7| 16.2 
156 | 10.7 | 11.2 | 11.8 | 12.3 | 12.8] 18.4] 18.9] 14.4} 15.0] 15.5] 16.0} 
160 | 10.4 | 19.9 | 11.5 | 12.0} 12.5) 13.0] 13.5] 14.1] 14.6] 15.1] 15.6 
164:):10.2))- 20.7 7 21.2 21.7 (512.2) 19.7) Taya) TSF 1402) 147 Tee 
166 | 10.0} 10.6 | 11.0 |.11.5.)-12.0}. 12.6] 18.1] 13.5]. 14.1) 14.6) 18.1 
170| 9.8 | 10.3 | 10.8 | 11.3) 11.8) 12.3} 12.7) 18.2} 13.7] 14.2] 14.7 
174| 9.6; 10.1 | 10.5] 11.0) 11.5) 12.0) 12.5) 12.9} 13.4] 13.9] 14.4 
176/ 9.5} 9.9)10.4) 10.9) 11.4) 11.8] 12.3] 12.8] 13.3] 13.7] 14.2 
1s0\ 9.3| 9.7/|10.2|10.6] 11.1) 11.6] 12.0} 12.5) 13.0] 13.4] 13.9 


Yards of Cloth per loom per day of ten hours. 


155 | 160 165 | 170 


133.3 137.5 
121.2 125.0 
111.1,114.6 
102.6|105.8 


129.2 
117.4 
107.6 
99.4 
92.3 
86.1 
80.7 
76.0 
71.8 
68.0 
64.6 
61.5 
58.7| 
56.2; 
53.8 
51.7 
49.7 
47.8 
46.1 


Picks per minute. 


180 | 185 


190 


95.2 
88.9 
83.3 
78.4 
74.1 
70.2 
66.7 
63.5 
60.6 
58.0 
55.6 
53.3 
51.38 
49.4 
47.6 
46.0 
44.4 
43.0 
41.7 
40.4 
39.2 
38.1 
37.0 
36.0 
35.1 
34.2 
33.3 
32.5 
31.7 
31.0 
30.3 
29.6 
29.0 
28.4 
27.8 
27.2 
26.7), 
26.1 
25.6 
25.2 
24.7 
24.2 
23.8 
23.4 
23.0 
22.6 
22.2 
21.9 
21.5 
21.2 
20.8 
20.5 
19.9 
19.6 
19.0 
18.5 
18.3 
17.8 
Lis 
cere: 
16.7 
16.3 
16.1 
15.7 
15.4 
15.2 
14.8 


98.2 
91.7 
85.9 
80.9 
76.4 


141.7 
128.8 
a fe ak 
109.0 
101.2 


150.0 2 
136.4 14¢ 
125.0 
115.4 
107.1} 
100.0 

93.7 
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ANMNBUIDBOWNNAIPRDHHWUNORRHEE OUP Ol 


mre bo bo bo bo bo bo be be 
DODOOCORPNNW > 
NUON he Re > 


2|143.9 


158.3 


131.9 
121.8 
113.1 
105.5 

99.0 


195 


162.5 
147.7 
135.4 
125.0 
116.1 
108.3 
101.6 
95.6 
90.3 
85.5 
81.3 
77.4 


73.9 
70.7 
67.7 
65.0 
62.5 
60.2 
58.0 
56.0 
54.2 
52.4 
50.8 
49.2 
47.8 
46.4 
45.1 
43.9 
42.8 


41.7 
40.6 
39.6 
38.7 
37.8 
36.9 
36.1 
35.3 
34.6 
33.9 
33.2 
32.5 
31.9 
31.3 
30.7 


200 
166.7 


151.5 
138.9 
128.2 
119.0 
Hs Be eb 
104.2 

98.0 
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REED TABLE. 


Ends 
in 
Cloth. 


1176 
1248 
1320 
1392 


1464 


, 1536 


1608 
1680 
1752 


1824 
1896 
1968 
2040 
2112 


2184 
2256 
2328 
2400 
2472 


2544 
2616 
2688 
2760 
2832 


2904 
2976, 
3048 
3120 
3192 


3264 
3336 
3408 
3480 | 
3552 
3624 


PLAIN CLOTH. 


FOR DRILLS. 


Two 
Ends per 
Reed 
Dent. 
Total 


576 
612 
648 
684 


720 
756 
792 
828 
864 


900 
936 
972 
1008 
1044 


1080 
1116 
1152 
1188 
1224 


1260 
1296 
1332 
1368 
1404 


1440 
1476 
1512 
1548 
1584 


1620 
1656 
1692 
1728 
1764 
1800 


Dents. 


Three 
Dents |Ends per 
in Reed 
Inch. Dent. 
Total 
Dents. 
10.16 392 
10.79 416 
11.42 440 
12.06 464 
12.69 488 
13.33 512 
13.96 536 
14.60 560 
15.23 584. 
15.87 608 
16.50 632 
17.14 656 
t Wr ie deg 680 
18.41 704 
19.04 728 
19.68 752 
20.32 776 
20.95 800 
21.58 824 
22.22 848 
22.85 872 
23.49 896 
24.12 920 
24.76 944. 
25.39 968 
26.03 992 
26.66 1016 
27.30 1040 
27.94 1064 
28.58 1088 
29.22 1112 
29.86 1136 
30.50 1160 
31.14 1184 
31.78 1208 


Width 
of Reed 
or Inches 
Spread. 


38.58 
38.55 
38.52 
38.47 


38.47 
38.40 
38.37 
38.35 
38.34 


38.33 
38.32 
38.27 
38.26 
38.24 


38.23 
38.20 
38.19 
38.18 
38.18 


38.17 
38.16 
38.14 
38.14 
38.13 


38.12 
38.12 
38.12 
38.09 
38.08 


38.07 
38.06 
38.05 
38.03 
38.02 
38.00 


of cloth, proportion must be made. 

allowed in every case for selvage. 
For two harness plain, eyes on each harness = Total dents. 
For three harness drill, eyes on each harness = Total dents. 


This table is made out for cloth 36/’ wide—all other widths 


Twenty-four ends are 
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PIAL A So: SEcl° | G6" || 6EFT' | SO I89T° | 86° 
FELT | OC 99¢T° | 06° GFFL’ | 06° || S69T° | 06° 
O€LlL | gs PLEL | S8° || 09FL | SS | GOLT’ | ¢8° 
SELL’ | O08" G8GL° | OS TLFL | 08° FELL | 08" 
€yIt- | GL O6¢T° | el" I8FL° | G2" 6EZT° | SL 
GFIT | 02° 666" | OL €6FT | OL PELL | OL 
9ST. |. g9: LOET~ | -89- FOeT | g9° || OLLT' | $9 
€9IT° | 09° OLEL-4- 09" CISt’ | 09° 98Z1° | 09° 
OLIT’ | go’ CCEL’ | gc LEST’ | go GOST’ | go 
9Z1IL° | Of Sse 0S: SESt’ | 0¢ SIST’ | 0 
Ssit’ | oF Grsl | SFr occT’ | SFr Ggést’ | cr 
OGIL’ | OF LSSL— 2 OF. G9cl’ | OF Gest’ | OF 
S6IL° | ge T9EL° | gé GLCT’ | ce 698.° |} SE 
GOGL’ | OF OLE |. 0F* LSS". OS" L881°.|- 08° 
GIGL* | go GLEL’ | Ge 009T’ | oa GO6GT" | ga 
ozzt' | oz || eset" | oz || gt9t | 0% || eet" | 0c" 
LEG | ST 66ET° | ST 969° | ST Gr6L’ | ST 
cect | OV SOFT’; OL 6€9l° | Or | T96L° | OL 
GFEL’ | ¢O" SIFL’ | 30° €S9L° | 80° O86." | G0° 
OSZL’ | 00°S || 6ZFL° | 00°L || L99T° | 00°9 || 000" | 00'S 
HS | at Ho | cat HO | cat || wo | -at 
BS | on || S| of Ba | ot || BS | of 
go Gar Woe S lsax oo Syeda, fst | sak 
1 ! 1 ! 


020G 
FOG" 
GHOG 
€80a° 
GOLe 


8ZIS" | 
L¢1@" 
PLIC’ 
S616" 
CCG" 
LEE’ 
E166" 
666" 
9CES" 
EGGS" 
1883" 
OLFS" 
GEFS" 
GOT 
00Ge" 


G6" GESS" | G6" O68E" | 86° SEL" c6° 
06° F9EZ’ | 06 || SFE | OC £9¢g° 06° 
gs" L6&¢° | $8" 60s" | gs SOrs" gs" 
Os" GEIS | OS IZgs° | 08° gg¢g° 08" 
GZ" L99G" | SZ O50S OL: vVILe gL 
OL €02¢° | OL" FOLE" | OL c8sg"_ | OL 
99° OFLG | $9" FLLE" ; 39° 1909° g9° 
09° SLL1¢° | 09° 978e | 09° || Oc" | 09° 
gg LISc’ | S& CC6E- | SS CGF)’ g¢° 
0g" L98¢° | O& Ooor | OS || L999" | OG 
cy" 6686" | oF GcsOr | oF L689° cy 
OF 1¥6e° | OF LOTy’ | OF SFIL’ OF 
gE" €86c° | SE cccr’ | Ss LOFL’ | Se 
0€ 0£0E" | OF SEV’ | OF GG9L" | OF 
GG" LLOS* | So EVP | ge 0008" GG" 
0G" CCIE" | OG" Crear’ | 0c ees’ 0G" 
oT" GLIE* | ST Lor 21 9698" SC 
OL 9c6E" | OL cOLy | OF 1606" 0 
G0" 6LEE° | 80° SL8F° | 0° FE6" ¢0° 
oo'F || ggg | OO°E || 000E | 00°S |; OOOD'T | OO'T 
at || HS | vat || oe | cat & | at 
oe vad ‘at || 4 
ot || 22) ot || 2S | o« || BS | on 
‘gaz || 28 | -sax || PS | saa || AY | sax 
1 ' i] 


{ 
‘INVIVAINOW TVWIOUG SIGHT, OL GNOOgG AHL OL SdUV X dO NOISHHAANO) FHL ALVIITIOVY OL ATAVT, 
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CLOTH CONSTRUCTION TABLES. 


To enable any person having four of the elements of a piece of cloth 
given, to find the fifth, or to construct a piece of cloth of any required reed, 
pick and weight. 

How to use these tables :—These tables are calculated for cloth 36 in. 
wide, any other width must be converted to 36 in. by making proportion. 

For example: If 40 in, cloth weighs 4 yards to one pound what will 36 
in. cloth weigh? 

40 ins. XK 4 yds. 
———— =1.44+ yds. to one pound. 
36 in. 

The ‘“‘decimal equivalent” is the equivalent weight of one yard of cloth 
expressed in decimals of a pound. For example: Ifa cloth weighs 4 yards 
to the pound, one yard will weigh 


1 lb. 


= .25 of a lb, = ‘‘decimal equivalent.” 


4 yds. 

In these tables the ‘‘Decimal equivalent” is divided by two, as warp and 
filling form each one-half of the cloth when the cloth has the same number of 
ends to the inch in the warp and filling, and where the same numbers of yarn 
are used in the warp and filling. For example: In a cloth 36 wide, 48 
reed, 48 pick, 20s warp and 20s filling, the weight of warp and filling used is 
equal. In a cloth where any of these elements differ the weight of warp and 
filling are in proportion toeach other as the number of threads to the inch and 
the numbers of yarn in the warp and filling. 

In all calculations in which these tables are used, the weight of one yard 
of cloth 36 inches wide in pounds (decimal equivalent) must always be used. 

The elements of a piece of cloth are in number five, viz :— 


1. Reed or warp threads to the inch. 

2. Pick or filling threads to the inch, 

3. Warp yarns. 

4. Filling yarn. 

5. Weight of the cloth expressed ines to the pound, ounces to the 
yard or decimal parts of a pound to the yard, which we have called the <decr 
mal equivalent.”’ 


If we have any four of these elements given we can find the fifth. 


FIRST. 


Having given the reed, pick, warp and filling to find the weight, 

Find the weight of the warp yarn in the given reed as per table. 

Find the weight of the filling yarn in the given pick as per table. 

Add these together. The sum is the weight of one yard of cloth ex- 
pressed in decimals of a pound or its ‘‘decimal equivalent.” If it is required 
to convert this weight into yards to the pound consult the table on page 108. 
If the weight of one yard is required in ounces, multiply the sum by 16 (the 
number of ounces in one pound.) 

Example. Reed 48, pick 52, warp 18.50s, filling 20s. 

Page 117. Op. 18.50 yarn under 48 reed is .1250 decimal equivalent. 

“6 a7; ce 90.03 ost ee 52 66 66 1950) ce “e 


These numbers added equal wt. of 1 yd. .2500 of a Ib. 
Page 103 opposite .2500 we find 4 yards to the lb., which is the weight of 


1 Ib. 
the cloth, or ——— =4 yards to the pound or one yard weighs 4 ounces. 
-250 


SECOND. 


Having given the reed, pick, warp and weight, to find the filling num- 
ber— 

Find the weight in decimals ofa pound, of one yard of cloth (table page 
103) subtract from this the weight of the warp yarn in the given reed. Oppo- 
site the subtrahend, under the given pick, is the number of yarn required for 
the filling. 


Example—Reed 48, pick 52, warp 18.50, weight 4 yards to the lb. 


On page 103 opposite 4 yards is 2500 
On page 117 opposite 18.50 yarn under 48 reed is 1250 
1250 


On page 117 opposite .1250, under 52 reed is 20s yarn, filling number re- 
quired, 


N 
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THIRD. 


Having given the reed, pick, filling number and weight to find the warp 
number required. , 

Find the weight in decimals of a pound of one yard of cloth, subtract 
from this the weight of the filling yarn on the given pick. Opposite the sub- 
trahend under the given reed, is the warp number required. 


Example—Reed 48, pick 52, filling 20, weight 4 yards. 


Page 103 opposite 4 yards is -2500 
Page 117 opposite 20 yarn under 52 reed is ; 1250 
1250 


Page 117 opposite .1250 under 48 reed is 18.50. Warp number required. 


FOURTH. 


Having given the reed, filling, warp and weight, to find the pick. 

Find the weight in decimals of a pound of one yard of cloth, from this 
subtract the weight of the warp yarn in the given reed. Opposite the subtra- 
hend find the filling number. At the headof this column is the required 
number of picks per inch. 


Example—Reed 48, filling 20, warp 18.50, weight 4 yards to the pound. 


Page 103 opposite 4 yards is 2500 
Page 117 opposite 18.50 warp under 48 reed is 1250 
1250 


Page ll7. Find opposite .1250 number 20 filling and at the head of the 
column is 52 reed, the required pick. — 


FIFTH. 


Having given the pick, filling, warp and weight to find the reed. 

Find the weight in decimals of a pound of one yard of cloth, from this 
subtract the weight of the filling in the given pick. Opposite the subtrahend 
find the warp number. At the head of this column is the required reed. ; 


Exam ple—Pick 52, filling 18.50, warp 20s, weight 4 yards to the pound. 


Page 103. Opposite 4 yards is , «2500 
Page 117. Opposite 20 yarn under 52 reed is 1250 
1250 


Page 117. Opposite .1250, find 18.50 warp number and at the head of the 
column is 48, the required reed. 


SIXTH. 


To find the average yarns in a piece of cloth of which the reed, pick and 
weight are given. 

Add together the reed and picks, divide i two, to find the average num- 
ber of threads to the inch. Opposite the weight of the cloth in yards to the 
pound under the average number of threads to the inch is the required yarn 
number. 

Example—Cloth 60 reed, 56 picks, 5 yards to the pound. 

60-+-56=116+2=58 average reed. 

Page 121. Opposite 5 yards to the pound under 58 reed is 27.92, the re- 
quired yarn number. 


Note. Rules 2 and 8 are alike, substituting warp for filling and vice 
versa, 

Rules 4 and 6 are alike, substituting reed for pick and vice versa. 

Many other problems will suggest themselves which can be solved easily 
by these tables. 
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Reed. | 30 | 32 | 34 | 36 | 38 

Yards | Decimal : 

per lb. [Equivalent scenes 3 

1.00 5000 3.08 |. 3.27° | .-3.46° )23i65 
.05 4762 .23 43 64 84 
10 4545 .38 .60 81 | 4.02 
15 .4348 54 .76 .98 .20 
.20 4167 .69 02 1a .B9 
.25 .4000 85 | 4.09 .33 57 
.30 .3846 4:00) 125 50 .75 
35 .3704 165) ede .68 94 
40 3571 Blak 68 8590.43 
45 .3448 46 We ena: So .30 
50 .3333 624 | .91 .20 48 
55 3226 mi Bee te YN .37 .67 
.60 .3125 £93 tn. “498 54 85 
.65 .3030 5.08 40 72 | 6.08 
.70 .2941 123 56 89 .22 
75 .2857 39 72 | 6.06 40 
.80 .2778 54. .89 124 58 
85 .2703 70 | 6.05 Al .76 
.90 .2632 185 .22 58 95 
95 2564 6.00 .38 76) ele 

Reed. 40 | 42 | 44 | 46 48 

Yards | Decimal : 

per lb. Equivalent Pog E 

1.00 5000 3.85 | 4.04 | 423 | 4.42 | °4.62 
.05 4762 4.04 24 44 65 185 
10 4545 23 A4 .66 87 bs 
15 .4348 2 .65 S871) 26.00 81 
.20 4167 .62 85 | 5.08 51. 54 
25 .4000 81 | 5.05 .29 53 77 
.30 .3846 5.00 25 50 .75 | 6.00 
35 3704 .20 .46 io) .98 24 
40 3571 .39 .66 93 | 6.20 AT 
45 .3448 58 86 | 6.14 42 .70 
50 .3333 ATT G08 35 64 .93 
55 .3226 .97 .26 56 86 | 7.16 
.60 3125 6.16 AT 97 hey 08 .39 
.65 .3030 .35 .67 .99 .30 62 
.70 .2941 54 YG Mahe | 53 185 
75 .2857 aso ay,7. Al .75 | 8.08 
.80 .2778 .93 .28 .62 .97 132 
185 .2703 712 ot 7 AS 83 | 8.19 55 
.90 .2632 31 68 | 8.04 Al .78 
.95 .2564 51 .88 .26 63 | 9.01 
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Reed. 50 | 52 | BA | 56 | 58 
Yards | Decimal 
per lb. Equivalent ROSE 
1.00 .5000 4.81 5.00 5.20 5.39 5.58 
-05 4762 5.05 ‘20 46 -66 .86 
-10 4545 29 .50 2 .93 6.14 
15 .4348 io ay 5) 98 6.20 42 
20 .4167 ee: 6.00 6.24 A7 .70 
By13) -4000 6.01 125 -50 74 .98 
30 .3846 225 50 76 7.01 7.26 
05 3704 50 75 7.02 28 54 
-40 3571 4 7.00 28 54 sl 
45 .3448 .98 220 54 81 8.09 
-50 pahebine? 7 22, .50 80 8.08 ob 
.55 .3226 46 Ay’ 43) 8.06 335) .65 
-60 .3125 70 8.00 32 .62 .93 
-65 .3030 94 25 58 89 9.21 
70 2941 8.18 .50 .84 9.16 49 
By 5) .2857 A2 15 9.10 43 Mies 
.80 .2778 .66 9.00 .36 .70 | 10.05 
85 .2703 .90 25 .62 97 eat 
-90 .2632 9.14 50 .88 10.24 61 
-95 .2564 .38 215 10.14 51 .88 
| Reed. 60 62 | 64 | 66 | 68 
Yards | Decimal : 
per Ib. |Equivalent ee 
1.00 .5000 B77 5.97 6.16 6.35 6.54 
.05 .4762 6.06 6.26 AT .67 87 
10 4545 13) .06 ace .99 7.20 
15 4348 .64 .86 7.08 7.30 53 
.20 -4167 93 7.16 39 .62 085 
25 .4000 7.22 46 .70 94 8.18 
30 3846 51 76 8.01 8.26 51 
.35 ‘3704 .80 8.06 -o2 58 .84 
40 3571 8.08 35 .62 89 9.16 
.45 .3448 BY) .65 93 9.21 AQ 
50 .3333 .66 .95 9.24 53 82 
.5D .3226 95 9.25 D5 .85 10.14 
-60 .3125 9.24 55 86 10.16 A7 
.65 .3030 .53 .85 10.16 48 .80 
-70 .2941 82 10.15 47 cee, Lei 
ay 43) .2857 10.11 44 78 11.12 45 
.80 .2778 40 w745 111,09 44 .78 
.85 .2703 .68 11.04 .40 .76 pl pag 
.90 .2632 .97 34 Yai 12.07 .44 
.95 .2564 11.26 .64 12.01 39 .76 


Reed. | 70 | 72 | 74 | 76 | 78 | 80 


Yards | Decimal 
per lb. |Equiv’nt 


1.00 -5000 6.74] .6203 | <7.12°) 7.314 7.5) fee 
05 4762 1.0047 ei228 48 .68 88 | 8.08 
10 4545 41 62 83 | 8.05 | 8.26 47 
15 -4348 75 O07 ILO 41 63 85 
.20 4167 8.08 | 8.32 5D 78 {29.01 [eeg224 
25 4000 42 66 90 | 9.14 38 63 
30 -3346 76 |. 9.01 | 9.26 51 -76 | 10.01 
35 3704 9.10 36 .62 88 | 10.14 40 
40 3571 43 70 -97 | 10.24 51 78 
45 3448 77 | 10.05 | 10.33 61 09 TLL 
50 .3333 | 10.11 40 .68 97) pe 11e26 55 
55 3226 44 74 | 11.04 | 11.34 64 94 
-60 3125 48 | 11.09 40 (1; 12,01 soe 
65 .3030 =| 11.12 At 75 | 12.07 39 71 
.70 2941 45 13 121d 44 -76 | 13.09 
15 -2857 79 | 12.13 47 80 | 13.14 48 
80 .2778 =| 12.13 48 82 1 13.v 52 86 
85 .2703 47 82 | 13.18 53 89 | 14.25 
90 -2632 80 | 13.17 Dd 90 | 14.27 .63 
95 .2564 | 13.14 52 89 | 14.27 -64 | 15.02 


Reed. 82 | 84 | 86 | ss | 90 


Yards | Decimal 


per lb. |Equivalent Numbers. 

1.00 5000 7.89 8.08 8.28 8.47 8.66 
05 4762 8.29 49 .69 89 9.10 
10 4545 .68 .89 9.10 9.32 53 
15 4348 9.08 9.30 52 74 96 
20 4167 Ys .70 .93 10.16 10.40 
25 4000 87 10.41 10.35 59 83 
30 3846 10.26 bd .76 11.01 11.26 
35 3704. 66 92 11.18 44 70 
40 3571 11.05 BA iets 59 86 191s 
45 3448 45 72 12.00 12.28 56 
50 Gao 84. aia 42 71 13.00 
55 3226 12.23 53 83 9 oa 43 
60 3125 63 94 13.25 55 86 
65 3030 13.02 13.34 .66 98 14.30 
70 2941 42 15 14.07 14.40 73 
15 2857 81 14.15 49 83 15.16 
80 2778 FH 6 90 15.25 60 
85 2703 60 96 15.32 67 16.03 


— ——- = ——————  ————————————————————————————————— een 


_--- vr" 


109 
Reed. 20 | 22 | a4 | 26 28 
Yards | Decimal i 
per lb. |Equivalent SURE Fe 

2.00 .2500 3.85 4.23 4.62 5.00 5.39 
05 -24389 94 ot 3 13 52 
10 .2381 4.04 HL 85 25 .66 
15 .2326 14 55 -96 38 a6) 
20 2273 23 .66 5.08 50 93 
-25 .2222 30 .76 20 63 6.06 
30 2174 42 87 ol 15 20 
Fs 19) .2128 52 ae 43 88 oo 
40 .2083 .62 5.08 54 6.00 "AT 
45 .2041 fii | “LD .66 13 .60 
50 -2000 81 29 ary 25 74 
5D 1961 91 40 89 38 87 
-60 1923 5.00 50 6.00 50 7.01 
65 .1887 10 61 12 63 14 
a 1852 .20 cup 24 76 .28 
75 .1818 29 82 05 87 41 
80 .1786 39 .93 A7 7.00 54 
85 1754 48 6.03 58 12 .68 
90 1724 8 14 70 25 81 
-95 1695 .68 24 81 Yi 95 

Reed. 30 32 | 34 | 36 38 
Yards | Decimal : 
per lb. Equivalent Nae crs. 

2.00 .2500 5.77 6.16 6.54 6.93 7.31 
05 .2439 92 wl agli 7.10 50 
10 .2381 6.06 AT 87 28 .68 
15 .2326 21 62 7.03 45 86 
20 .2273 319) adit 20 .62 8.05 
25 .2222 50 93 36 80 23 
30 2174 64 7.08 53 ay Al 
35 .2128 78 24 .69 8.14 59 
40 .2083 93 9 85 2 78 
45 -2041 7.07 54 8.02 A9 96 
50 -2000 22 70 18 .66 9.14 
5d 1961 36 85 bt 84 33 
.60 .1923 51 8.01 51 9.01 51 
-65 .1887 65 16 67 18 .69 
-70 .1852 80 32 84 36 88 
75 .1818 94 AT 9.00 53 10.06 
80 1786 8.08 62 16 70 24 
85 1754 23 78 33 88 42 
90 1724 oT 93 49 10.05 61 
95 .1695 52 9.09 .65 22 aD, 


Reed. 40 | 42 | 44 | 46 | 48 

Yards | Decimal ‘ 

per lb. |Equivalent, ee SE 

2.00 .2500 7.70 8.08 8.47 8.85 9.24 
.05 .2439 .89 .29 .68 9.08 A7 
10 .2381 8.08 49 89 .30 70 
15 .2326 28 .69 9.10 52 93 
.20 22738 47 .89 32 74 10.16 
25 .2932 8.66 9.10 53 .96 .39 
.30 oli 4 85 .30 74 10.18 .63 
.35 .2128 9.05 50 95 41 .86 
.40 .2083 24 .70 10.16 .63 11.09 
45 .2041 43 .90 ots 85 32 
50 .2000 .63 10.11 59 11.07 55 
55 .1961 82 31 .80 .29 yi 
.60 .1923 10.01 51 11.01 51 12.01 
.65 .1887 .20: Th 22 73 24 
.70 .1852 40 92 43 .96 AZ 
75 .1818 10.59 11.13 .65 12.18 Pgs 
.80 .1786 78 32 .86 .40 94 
85 1754 97 52 12.07 .62 18.17 
90 1724 | By a fy .28 84 .40 
.95 .1695 36 .93 49 13.06 .63 

| 
Reed. 50 52 | BA | 56 | 58 

Yards | Decimal 

per lb. |Equivalent, ee 

2.00 -2500 9.63 10.00 10.40. | 10.78 11.16 
.05 2439 87 25 .66 11.05 44 
10 .2381 10.11 50 92 ay. 72 
15 .2326 Rs $5) Py bs) 11.18 59 12.00 
.20 2273 59 11.00 44 .86 .28 
25 .2222 .83 25 .70 12.13 56 
30 2174 11.07 50 .96 .40 .84 
35 .2128 a1 AY £3) 12.22 .67 18.13 
.40 .2083 bd 12.01 .48 94 40 
45 .2041 79 .26 14 18:21 .68 
50 .2000 12.03 51 13.00 48 .96 
5d .1961 yi .76 .26 15 14.24 
.60 1923 51 13.01 52 14.02 51 
.65 .1887 » 15 .26 78 29 79 
.70 .1852 13.00 51 14.04 56 15.07 
Wh) .1818 i234 76 .30 .83 35 
80 .1786 48 14.01 56 15.09 63 
.85 1754 ay 26 82 .36 91 
.90 1724 .96 51 15.08 .63 16.19 
.95 .1695 14.20 .76 34 .90 47 


CLOTH CONSTRUCTION TABLES. 111 
Reed. 60 | 62 | 64 | 66 | 68 
Yards) Decimal re 
per lb. Equivalent LT a 

2.00 .2500 11.55 11.94 12.32 LaTt 13.09 
.05 .2439 84. 12.23 .63 13.02 42 
.10 .2381 12.13 .53 94 4 1D 
15 .2326 42 83 13.25 .66 14.07 
.20 .2273 ap 13.13 Dd 98 .40 
.25 .2222 13.00 43 .86 14.30 73 
.30 2174 .28 wat 14.17 61 15.06 
A 15) .2128 er 14.03 .48 .93 38 
.40 .2083 86 sia 79 15.25 wal 
45 .2041 14.15 .62 15.09 Ve 16.04 
.50 .2000 44 92 40 .88 a7 
bd. -1961 WS 15.22 AL 16.20 .69 
*60 .1923 15.02 52 16.02 52 17.02 
.65 .1887 “ok 82 A 5 84 5 35) 
.70 .1852 .60 16.12 64 17.16 .68 
15 .1818 .88 Al 94. AT 18.00 
.80 .1786 16.17 a1 17.25 19 33 
.85 .1754 .46 17.01 06 18.11 .66 
.90 1724 aie ial 87 A3 .99 
.95 .1695 17.04 61 18.18 4 19.31 

Reed. | 70 72 | 74 | 76 | 7g | 80 
Yards | Decimal \ 
per lb. | Equiv’nt Rum hers. 

2.00 .2500 13.48 | 13.86 | 14.25 | 14.63 | 15.02 | 15.40 
.05 .2439 Ble) 14:21 .60 | 15.00 09 79 
10 .2381 14.15 55 .96 .36 Vem alah 
15 .2326 49 .90 | 15.32 BY eg CR ES 56 
4) 2213 83 | 15.25 .67 | 16.10 52 94 
25 .2222 15.16 .59 | 16.03 .46 .90 | 17.33 
.30 .2174 m5i0) 94 39 83 | 17.27 ray i 
313) .2128 84 | 16.29 By ad a YY .65 | 18.10 
40 .2083 16.17 C5 Cop viet .56 | 18.02 .48 
45 .2041 51 98 45 .95 .40 87 
50 .2000 85 | 17.33 81 | 18.31 77 | 19.26 
.55 1961 17.18 G7 2e18 17 .68 | 19.15 .64 
.60 .1923 .b2 | 18.02 52 | 19.04 52 | 20.03 
.65 .1887 .86 DY 4 .88 41 .90 Al 
.70 .1852 18.20 7b P1924 78 | 20.28 80 
75 .1818 .53 | 19.06 .b9 | 20.14 .65 | 21.18 
80 .1786 4 Al .95 1} 21.03 57 
85 1754 19.21 .75 | 20.30 87 .40 .95 
-90 1724 54 | 20.10 .66 | 21.24 Tie 29.34 
95 .1695 .88 45 | 21.02 .68 | 22.15 72 
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CLOTH CONSTRUCTION -TABLES. 


Reed. 82 | 84 | 86 | 88 | 90 
Yards | Decimal 
per lb. |Equivalent AU Deny: 

2.00 -2500 16.79 s1Gs17~ 4616256 16.94 yeas 
05 .2439 16.18 58 97 17.37 Ph 
10 .2381 58 .98 17.39 79 >| 18.20 
15 .2326 0h. ait bisoe 80-4 18:2 ¢ 63 
.20 .2273 17.37 19. 118521 .64 | 19.06 
25 2222 767 Gitls20 63 19.06 50 
30 -2174 18.16 -60. 4619204 AY .93 
19) .2128 55 19.00 46 91 20.36 
40 .2083 95 41 87 20.33 .80 
45 .2041 19.34 81 20.29 .76 21.23 
50 .2000 14 20522 10 1 Diets 66 
5d .1961 20.13 62 S21 11 .60 | 22.10 
60 1923 53 21.03 53 22.03 53 
65 .1887 92 43 94 45 96 
.70 1852 21.32 84° | 22.36 .88 23.40 
45 .1818 vg 22.24 77 | 23.30 83 
80 .1786 23.11 .64 | 23.18 2 24.26 
.85 1754 00 | 23.05 60: | 24.15 70 
90 1724 .90 45 24.01 57 25.13 
95 .1695 23.29 .86 43 .99 56 

Reed. 20 | 22 | 2 | 26 | 28 
Yards | Decimal + ‘ 
per lb. |Equivalent NWIDDETA: 

3.00 .1667 5.77 6.35 6.93 7.51 8.08 
05 .1639 87 46 7.04 .63 22 
10 .1613 97 56 16 .76 3D 
15 1587 6.06 .66 28 .88 49 
20 .1562 16 wh te 39 8.01 .62 
25 .1538 .25 .88 51 ake 6 
30 21515 «35 .99 .62 26 89 
B15) 1493 45 7.09 74 38 9.03 
40 1471 54. .20 85 51 16 
45 1449 64. .30 .97 63 .30 
50 .1429 td oe | 8.08 .76 43 
5d .1408 .83 52 20 88 Ol 
.60 1389 93 62 OL 9.01 .70 
.65 .1370 7.02 wa 43 ls 84 
.70 1351 12 83 5d 26 97 
By £3) 1333 22 94 .66 38 10.11 
.80 .1316 pe 8.05 .78 51 24 
85 .1299 41 15 89 .63 38 
.90 .1282 51 .26 9.01 .76 51 
95 .1266 .60 36 ah, 89 65 


CLOTH CONSTRUCTION TABLES, neo 
Reed. 30 | 32 | 34 | 36 | 38 
Yards | Decimal 
per lb. |Equivalent Numbers. 

3.00 .1667 8.66 9.24 9.82 10.40 10.97 
05 .1639 81 39 .98 57 11.16 
10 1613 95 5D 10.15 4 fg 
15 PLO Ta. « 9.10 Pdi ite Wed ae & .92 52 
20 1562 24 86 AZ 11.09 av 
25 .1538 38 10.01 .64 .26 89 
.30 1515 53 16 80 44 12.07 
35 1493 .67 332 96 61 25 
40 1471 82 A7 ALIS 78 44 
45 1449 .96 .63 29 .96 .62 
50 1429 10.11 age 45 12219 80 
535) .1408 25 .93 .62 30 .99 
.60 1389 39 11.09 78 saan he BS 17, 
.65 1370 54 24 95 65 3D 
-70 1351 .68 49 12.1). 82 5a 
75 woas 83 575) Af 99 2 
80 .1316 97 70 44 4%, iy 90 
85 .1299 1 BB. .86 .60 34 14.08 
.90 .1282 .26 12.01 76 oo. ash 
95 .1266 Al Al .93 .69 A5 

Reed. 40 | 42 | 44 | 46 48 
Yards | Decimal : 
per lb. Equivalent Am bers: 

3.00 .1667 11.55 1243 12.70 13.28 13.86 
.05 .1639 74 Ba 92 1 14.09 
10 .1613 94 53 13.13 VB: 32 
15 .1587 12.13 74 4 95 OD 
.20 -1562 by: 94 55) 14.17 79 
25 .1538 51 13.14 .76 39 15.02 
30 1515 cer 34 .98 61 25 
35 .1493 .90 54. 14.19 83 .48 
40 1471 13.09 75 40 15.06 71 
45 .1449 .28 95 61 .28 94 
50 .1429 48 14.15 .83 50 16.17 
55 .1408 .67 3D 15.04 2 40 
.60 .1389 86 56 .25 94 64 
.65 .1370 14.05 .76 46 16.16 87 

70 1351 25 .96 67 39 17.10 
75 plod 44 15.16 .88 61 33 
.80 1316 .63 .36 16.10 .83 56 
85 .1299 83 yi 31 17.05 79 
.90 .1282 15.02 “eM 52 27 18.02 
.95 .1266 -2Y .97 “ad 49 25 
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Reed. 50 52 | B4 | 58 
Yards Decimal 

per lb. | Equivalent Nome 
3.00 .1667 14.44 15.02 15.60 16.17 16.75 
.05 .1639 .68 ie .86 A4 17.03 
10 .1613 92 52 16.12 74 ol 
15 1587 15.16 Ap 238 .98 -59 
20 .1562 40 16.02 64 17.25 Sy 
25 1538 64 yrs .90 62 | 18.15 
30 1515 .88 52 17.16 79 43 
19) .1493 1G-10 ay i 42 18.06 71 
40 1471 y's 17.02 .68 a0 .99 
45 1449 61 pe 4 94 .60 | 19.26 
.50 1429 85 .52 18.20 87 .b4 
OD .1408 17.09 af ith 46 19.14 82 
.60 *1389 33 18.02 “yf. 41 20.10 
.65 .1370 a vit 98 .68 238 
.70 1351 SB 52 19.24 .95 .66 
15 1333 18.05 Yi 60 | 20.22 94 
.80 .1316 ~29 19.02 16 49 21522 
85 .1299 53 oT 20.02 .76 50 
.90 .1282 ay if 52 .28 21.03 78 
95 .1266 19.01 78 54 30 22.06 
Reed. 60 62 | 64 | 66 | 68 

Yards} Decimal 

per lb. |Equivalent RR GONE 
3.00 .1667 Licoo 17.91 18.48 19.06 19.64 
.05 .1639 .62 18.21 79 38 97 
10 1613 91 50 19.10 .70 | 20.30 
15 .1587 18.20 80 41 20.02 .62 
.20 1562 48 19.10 © 2 oo 95 
.25 .1538 Sha. .40 20.03 .65 21.28 
30 1515 19.06 .70 ao 97 .60 
13) 1493 15) 20.00 .64 21.29 93 
40 1471 64 30 .95 .60 92.26 
45 1449 .93 .o9 21.26 .92 59 
-50 1429 20.22 .89 OL 2234 91 
Dd -1408 51 21.19 87 .56 23.24 
60 .1389 .80 49 22.18 .88 57 
.65 .1370 21.08 19 49 23.19 .90 
70 .1351 eee. 22.09 80 ol 24.22 
75 1333 .66 38 93.11 83 DD 
.80 -1316 95 .68 42 24.15 88 
.85 .1299 DA. .98 th. .46 25.21 
.90 .1282 53 93.28 24.03 .78 53 
.95 .1266 82 08 eS 25.10 .86 


CLOTH CONSTRUCTION TABLES. 115 
Reed. | 70 | 72 | 74 | 76 | 78 | 80 

Yards!) Decimal ’ 

per lb.| Equiv’nt Numbers. 

3.00 1667 | 20.22 | 20.79 | 21.37 | 21.95 | 22.53 | 23.11 
.05 1639 56 | 21.14 .73 | 22.32 .90 49 
10 1613 89 .49 | 22.09 .68 | 23.28 88 
15 1587 | 21.23 .83 .44 | 23.05 66 | 24.26 
.20 1562 57 | 22.18 .80 .42 | 24.03 .65 
25 1538" .90 53 | 23.16 a] .41 | 25.03 
30 1515 | 22.24 |. .87 51 | 24.15 .78 42 
135 1493 .58 | 23.22 87 51 | 25.16 80 
.40 1471 91 57> (24.22 4 § 88 53 | 26.19 
.45 1449 | 23.25 .92 5S | 25.24 91 57 
.50 1429 59 | 24.26 94 .61 | 26.28 .96 
BD 1408 .93 61 | 25.29 98 66 | 27.34 
.60 1389 | 24.26 .96 .65 | 26.34 | 27.04 73 
65 1370 .60 | 25.30 | 26.01 it .41 | 28.11 
.70 1351 94 .65 36 | 27.07 79 50 
675 1333 |.25.27 | 26.00 72 44 | 28.16 .89 
.80 1316 61 84 | 27.07 81 54 | 29.27 
85 1299 .95 69 43 | 28.17 91 .66 
.90 Pig ar |p 28.28) | 97.0404 79 54 | 29.29 | 30.04 
95 1266 .62 88 | 28.14 .90 67 3 

Reed. 82 | 84 | 86 | 8g | 90 

Yards; Decimal eS ‘ 

per lb. |Equivalent pra bere. 

3.00° 1667 93.68 | 24.96 | 24.84 | 25.42 | 26.00 
.05 1639 24.08 67 | 25.25 84 43 
.10 1613 47 | 25.07 .67 | 26.27 86 
15 1587 87 .48 | 26.08 .69 | 27.30 
.20 1562 25.26 88 50 | 27.11 .73 
125 1538 66 | 26.28 91 54 | 28.16 
.30 1515 26.05 69 | 27.32 .96 60 
35 1493 45. | 27.09 .74 | 28.38 | 29.03 
.40 1471 84 50 | 28.15 81 .46 
45 1449 27.24 90 57 | 29.23 .90 
50 1429 63 | 28.31 98 66 | 30.33 
55 1408 28.03 -71 | 29.40 | 30.08 .76 
.60 1389 42 | 29.12 S81 50 | 31.20 
.65 .1370 82 52 | 30.22 93 .63 
70 1351 29.21 |. .93 .64 | 31.35 | 32.06 
75 1333 Gant 20;383t0) 81.06. huis. 77 50 
.80 .1316 30.00 73 47 | 32.20 93 
85 1299 40 | 31.14 88 .62 | 33.36 
AO 1. 1288 .79 54- | 32.29 | 33.05 80 
95 | .1266 31.19 £95 aya 47 | 34.23 


CLOTH CONSTRUCTION TABLES. 


Reed. 20 | 22 | o4 | 26 | 28 
Yards | Decimal . : 
per lb. Equivalent IO DELE 
4.00 .1250 7.70 8.47 9.24 10.01 10.78 
05 21935 81 57 35 14 .92 
10 -1220 89 .68 47 .26 11.05 
15 -1205 .99 79 59 39 18 
.20 .1190 8.08 .89 70 aH! Ay) 
.25 1176 18 9.00 82 .64 45 
.30 .1163 .28 10 93 76 59 
30 1149 4h 22 10.05 .89 ap’ 
-40 .1136 a7 ae 16 11.01 .86 
45 1124 7 42 .28 14 .99 
-50 mh GE .66 53 39 .26 13.13 
55) .1099 76 63 51 39 .26 
-60 .1087 85 “7. 62 51 .40 
.65 1075 .95 85 74 .64 53 
70 1064 9.05 95 .86 .76 .67 
By 5) .1053 14 10.06 97 .89 .80 
80 .1042 .24 16 11.09 12.01 94 
85 .1031 34 7 .20 14 13.07 
-90 .1020 43 38 32 .26 od 
95 .1010 53 .48 43 .39 34 
Reed. 30 32 | 34 | 36 | 38 
Yards | Decimal 
per lb. |Equivalent NMS ES 
4.00 .1250 11.55 12.32 13.09 13.86 14.63 
-05 51235 .69 AT 26 14.03 82 
10 .1220 84 63 42 {21 15.00 
15 .1205 .98 .78 58 .38 18 
-20 .1190 13513 94 15 55 .36 
25 1176 597 13.09 91 MyBs 55 
30 .1163 42 24 14.07 .90 fo 
Bs $3) 1149 56 40 24 15.07 91 
.40 .1136 71 OD 40 25 16.10 
45 1124 85 71 57 42 .28 
50 SEB E 13.00 86 13 .60 46 
55 .1099 14 14.02 89 fy by .65 
-60 .1087 .28 ay 15.06 .94 83 
.65 .1075 43 on 22 16.12 17.01 
10 .1064 57 .48 .38 .29 19 
15 .1053 72 .63 .55 46 38 
80 1042 .86 79 ve .64 56 
85 LL 14.01 94 87 81 74 
90 .1020 15 15.09 16.04 .98 .93 
95 .1010 .30 25 .20 17.16 18.11 
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GLOTH CONSTRUCTION TABTLES. 
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Reed. 40 | 42 | 44 | 46 | 48 
Yards | Decimal é 
per lb. | Equivalent BY UE USE 
4.00 1250 1540 1G TT OTS 94 AS ETL | 18:50 
05 1235 60 38 17.15 94 72 
10 1220 Ao .58 37 =| 18.16 95 
15 1205 98 vs 08 38 19.18 
20 .1190 RG 17 .98 are 60 Al 
25 1176 387° | 17,18) }:18.00 83 64 
.30 1163 .56 39 21 | 19.05 87 
Bd .1149 75 59 43 27 20.10 
40 1136 .94 79 .64 49 33 
45 1124 17.14 99 85 vik .56 
50 1111 oa-- | 18.20". 19-06 .93 80 
5d .1099 2 40 27 20.15 21.03 
60 ~.1087 vial .60 48 7 26 
65 1075 UL 80 70 9 A9 
-70 1064 18.10 | 19.00 oul 82 72 
75 1053 .29 21 | 20.12 | 21.04 95 
.80 1042 48 41 33 26 | 22.18 
85 -1031 .68 61° 54 48 41 
.90 1020 87 81 .76 70 .64 
95 .1010 19.06 | 20.02 OF .92 .88 
Reed. 50 52 | bd | 56 | 58 
Yards | Decimal : & 
per lb. Equivalent Areata f 
4.00 1250 19.26: | 20.038 | 20.80 | 21.57 | 22.34 
05 1235 50 .28 21.06 84 .62 
10 .1220 74 53 32 22.10 .90 
15 1205 .98 78 58 my / 23.17 
20 .1190 20.22 21.03 84 64 45 
25 1176 46 .28 22.10 91 sh 
30 .1163 sy 53 36 23.18 24.01 
19) .1149 94 78 62 45 29 
40 +1136 21.18 22.03 88 72 57 
45 1124 42 .28 23.14 99 84 
50 1111 .66 3 40 24.26 25.12 
55 .1099 90 78 66 53 40 
60 1087 22.14 | 23.03 .92 80 .68 
65 1075 38 28 24.18 25.07 96 
-70 .1064 .63 53 44 34 26.24 
15 1053 87 78 YAR 61 52 
80 .1042 23.11 24.03 96 88 .80 
85 1031 BH) 28 25.22 26.15 27.08 
90 .1020 59 53 48 42 36 
95 .1010 83 78 74 69 64 


CLOTH CONSTRUCTION TABLES: 


Reed. 60 | 62 | 64 | 66 | 68 
Yards | Decimal 
per lb. |Equivalent Numbers. 

4.00 .1250 93.11 23.88 24.65 25.42 26.19 
05 31235 40 24.18 .96 14 52 
10 .1220 68 AT 25.26 26.05 84 
15 .1205 97 ois Of Yi Cy pa tee 
.20 .1190 24.26 25.07 .88 .69 50 
25 1176 5D 37 26.19 27.01 83 
°30 .1163 84 67 .50 sy. 28.15 
Bs 13) 1149 25.13 97 .80 .64 48 
40 pLiag 42 26.27 2%-11 .96 81 
45 1124 rol .56 42 28.28 29.13 
-50 REE 26.00 .86 13 .60 46 
999) .1099 28 27.16 28.04 91 79 
-60 .1087 57 46 .30 29.23 30.12 
-65 -1075 86 .76 .65 355 45 
70 .1064 27.15 28.06 .96 87 77 
15 -1053 44 .36 29.27 30.19 31.10 
80) .1042 73 65 8 50 43 
85 1031 28.02 95 89 82 75 
-90 .1020 OL 29.25 30.19 31.14 32.08 
95 -1010 60 55 50 46 41 

Reed. | 70. | 72 | 74 | 76 | 78 | 80 
Yards | Decimal é 
per lb. | Equiv’nt Numbers. 

4.00 .1250 26.96. | 27.73 | 28.50 | 29.27 | 30.04 | 30.81 
05 .1235 27.30 | 28.08 86 .64 42 1684230 
10 .1220 63 42 | 29.21 | 30.00 79 58 
15 .1205 97 7 7 TS awe Lek. 97 
-20 .1190 28.31 | 29.12 .92 a 54 | 32.35 
<25 a WA 64 46 1°30.28 7 31.10 .92 74 
30 .1163 98 Sl 64 7-45323.29 1 Sarto 
19) .1149 29:32) 30.16 .99 .83 .67 51 
40 .1136 65 0 131235) 4732:20 4732.05 89 
45 51124 99 85 tL .56 42 | 34.28 
-50 1111 30.33 |_31.20 | 32.06 93 80 66 
55 .1099 67 54 42 | 33.30 | 34.17 | 35.05 
.60 1087 31.00 89 18 .66 55 43 
.65 L075 34 eda s Woot LOulvoas.Ue .92 82 
.70 .1064. 68 58 49 139'-4'°35.30) |: 36.20 
By 43) .1053 32.01 93 .84 76 .67 59 
.80 .1042 35 | 33.28 | 34.20 | 35.13 | 36.05 97 
85 .1031 69 62 .56 A9 43 | 37.36 
.90 .1020 33.03 97 91 86 80 74 
95 .1010 Sh aS 432 UssOree fabs eerie Loe) ee 


CLOTH CONSTRUCTION TABLES. 


Reed. 82 84 | 86 | 88 | 90 
Yards | Decimal a 
per 1b. |Equivalent, uEObere: 

4.00 .1250 31.58 32.35 33.12 33.89 34.66 
05 1235 .98 .76 54 | 34.32 | 35.10 
10 .1220 32.37 33.16 -95 4 53 
15 .1205 ary! mays 34.36 35.16 .96 
-20 .1190 33.16 97 78 59 36.40 
25 AL6 .56 34.37 35.19 36.01 83 
.30 .1163 -95 .78 61 43 37.26 
.3d 1149 34.35 35.18 36.02 .86 .70 
40 .1136 74 09 43 37.28 38.13 
45 1124 35.13 .99 .85 SEE .56 
50 s1111 bod 36.40 37.26 38.13 39.00 
55 .1099 .92 80 .68 -55 43 
.60 1087 36.32 37.21 38.09 98 86 
.65 1075 “fa 61 D1 39.40 40.30 
70 1064 37.11. |: 38.02 92 82 
75 el 0SS 50 42 | 39.33 | 40.25 
80 1042 .90 83 “75 
85 .1031 38.29 39.23 40.16 
-90 .1020 .69 *64 
695 .1010 39.08 40.04 

Reed. 20 | 29 | 24 | 26 | 98 
Yards | Decimal * , 
per lb. Equivalent Numbers. 

5.00 - 10000 9.63 10.59 11.55 12.51 13.48 
.05 .09901 72 .69 66 64 61 
10 .09804. 82 .80 78 76 75 
15 .09709 91 91 90 89 .88 
.20 .09615 10.01 11.01 12.01 13.02 14.02 
229 -09524 ll 12 As: 14 Ld 
.30 .09434 .20 22 24 27 .29 
15) -09346 30 back 36 39 42, 
40 .09259 40 44 AZ 52 .0o 
45 .09174 A9 54 59 .67 .69 
.50 .09091 -69 .65 .70 S80 82 
Dd .09009 .68 AY 43) .82 92 96 
.60 -08929 18 "86 .93 14.05 15.09 
-65 .O8850 .88 97 13.05 sf 23 
-70 .08772 ed, 12.07 eth 30 .36 
“75 08696 11.07 18 .28 42 .50 
-80 .O8621 Ay: .28 40 59 .63 
85 .08547 .26 “o9 ol .67 ye 
.90 -O8475 36 AQ .63 ity 90 
95 -08403 A5 .60 75 89 16.04 
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Reed. 30 | 32 | 34 | 36 38 
Yards | Decimal 
per lb. |Equivalent UMD ETS: 

5.00 .10000 14.44 15.40 16.37 17.33 18.29 
.05 .09901 58 56 53 .50 AZ 
10 -09804 ie ae .69 .68 .66 
15 -09709 87 87 .86 85 84 
.20 -09615 15.02 16.02 17.02 18.02 19.02 
25 .09524 16 17 bo} .20 21 
.30 -09434 et oe} .25 ye 39 
OO) .09346 45 AT 41 54 57 
.40 -09259 .60 .63 58 72 .76 
45 .09174 74 8 we .89 .94 
-50 .09091 .88 93 .90 19.06 20.12 
55 .09009 16.03 17.09 18°07 24 .30 

* 60 -08929 5 24 .23 41 .49 
.65 -08850 oe 40 39 58 67 
70 .08772 .46 595) 56 76 85 
15 .08696 61 .70 42 .93 21.04 
.80 -08621 75 86 .89 20.10 22 
85 -08547 .90 18.01 19.05 28 .40 
.90 .08475 - 17.04 18 St! 45 59 
95 -08403 18 oe 48 .62 at 

Reed. 40 49 | 44 | 46 48 
Yards | Decimal 
per lb. |Equivalent TN DErS: 

5.00 -10000 19.26 20.22 SLs 22.14 23.1 
.05 -09901 45 42 39 BSH 34 
10 .09804 .64 .62 .60 59 57 
15 -09709 83 82 81 81 .80 
20 .09615 20.03 21.03 22.03 23.03 24.03 
25 09524 22 523 24 25 .26 
30) .09434 41 43 45 AT 49 
3 13) .09346 .60 .63 .66 .69 94:72 
.40 -09259 80 84 287. 92 .96 
.45 -09174 .99 22.04 23.09 24.14 25.19 
.50 .09091 21.18 od 30 .36 42 
55 .09009 sy 44 51 58 .65 
-60 .08929 57 64 4p 80 .88 
.65 -08850 .76 85 .93 25.02 26.11 
.70 .08772 95 23.05 24.15 24 34 
5d .08696 22.14 25 .36 AT 57 
.80 .08621 34 45 4h .69 .80 
.85 .08547 53 .66 78 91 27.04 
-90 -08475 12 .86 .99 26.13 27 
95 .08403 91 24.06 25.21 5! .50 


CLOTH CONSTRUCTION TABLES. 


Reed. 50 | 52 | 54 | 56 | 58 

Yards | Decimal x ; 

per 1b. |Equivalent en bores 

5.00 -10000 24.07 25.03 26.00 26.96 27.92 
-05 -09901 ol .28 .26 27.23 28.20 
10 -09804 55 53 52 50 47 
15 .09709 79 78 .78 She ie Wn eo 
20 -09615 25.03 | 26.03 | 27.04 | 28.04 | 29.03 
25 .09524 27 .28 30 ol eke te 
30 .09434 51 4 56 08 59 
5) .09346 75 19 82 85 .87 
40 .09259 99 27.04. 28.08 29.12 30.15 
45 .09174 26.23 29 34. 39 43 
50 .09091 47 54. .60 .66 ok 
55 -09009 Yai 63) 86 cos <99 
60 -08929 95 28.04. 29.12 30.19 31.27 
65 -08850 27.19 .29 38 46 39) 
70 08772 43 54 647 73 83 
75 .08696 .67 ‘79 290 7 31,00.2%| 32.10 
80 -08621 91 29.04 30.16 27 A $5 
85 -08547 28.15 29 42 54 .67 
90 .084.75 .39 54 .68 81 95 
-95 -08403 .63 19 94 32.08 33.23 

Reed. 60 | 62 | 64 | 66 | 68 

Yards | Decimal ; 

per lb. |Equivalent PY IDE, 

5.00 - 10000 28.89 29.85 30.81 3177 32.74 
05 .09901 29.17 30.15 31.12 32.09 33.06 
10 -O9804 46 45 43 41 39 
15 .09709 ue 74 714 ic 12 
20 .09615 30.04 31.04 32.04 33.05 34.05 
25 .09524. 33 34 P59) 36 OL 
30 .09484 .62 64 .66 68 |  .70 
43) .09346 91 94. 97 | 34.00 | 35.03 
40 -09259 31.20 32.24 33.28 2 | 36 
45 .09174 49 53 58 .63 .68 
50 -09091 Ai 83 .89 95. | 36.01 
339) -O9009 32.06 | 33.13 34.20 35.27 34 
60 -08929 i 9) 43 51 59 .67 
.65 -08850 64 73 82 91 99 
ef -08772 93 34.03° | 35.13 36.22 37.32 
75 -08696 33,22 33 43 54 » .65 
80 -08621 51 .62 74 .86 .98 
85 .08547 80 92 | 36.05 | 37.18 | 38.30 
-90 .08475 34.09 | 35.22 36 49 63 
95 .08403 38 52 67 S81 .96 
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Reed. 70 | 72 | 74 | 76 | 78 
Yards |} Decimal 
per lb. |Equivalent be ao 

5.00 10000 33.70 | 34.66 '| 35.63 | 36.59 | 37.55 
.05 09901 34.04° | 35.01 98 95 .93 
10 09804 37 36 | 36.84 | 37:32) (3830 
15 09709 ort :70 69 69 .68 
20 09615 35.05 | 36.05 | 37.05 | 38.05 | 39.05 
25 09524 39 .40 41 42 .43 
.30 09434 72 74 76 .78 81 
B35 .09346 36.06 | 37.09 | 38.12. | 39.15 | 40.18 
.40 .09259 .40 44 48 52 56 
45 .09174 73 .78 83 .88 93 
£50 09091 37.07. | 38.13 | 39.19 | 40.25 | 41.31 
5D .09009 41 .48 5D .61 68 
.60 .08929 74 .82 .90 98 | 42.06 
65 08850 38.08 | 39.17 | 40.26 | 41.35 43 
-70 .08772 42 52 61 aa] 81 
75 08696 76 .86 .97 | 42.08 | 43.19 
.80 .08621 39.09 | 40.21 + 41.33 44 56 
85 .08547 43 .56 .68 81 93 
.90 08475 air 90 | 42.04 | 48.18 | 44.31 
95 08403 40.10 | 41.25 40 A 69 

Reed: 20 | 22 | 24 | 26 | 98 
Yards Decimal 
per lb. Equivalent Numbers. 

6.00 .08333 TBS ost 392716 1 A886e 4 15002) ee 
05 08264. 65 oR 98 He! 31 
10 .08197 74 .92 | 14.09 27 44 
15 .08130 84 | 13.02 21 39 58 
.20 [08065 94 13 32 52 71 
25 .08000 12.03 24 44 .64 85 
.30 .07937 13 B34 56 we .98 
35 07874 23 45 .67 (80 Se TS 
.40 .07812 32 BD .79 | 16.02 25 
45 07752 42 .66 .90 14 3) 
50 .07692 51 772415302 27 ay) 
5D 07634 61 87 13 39 .66 
.60 .07576 val 98 125 52 79 
65 07519 80 | 14.08 36 .65 .93 
70 .07463 .90 19 .48 tl Mpalea oi i,0 
75 .07407 13.00 30 .60 .90 20 
.80 07353 -.09 40 ETS, 1417508 33 
85 .07299 19 51 83 15 47 
.90 .07246 28 61 94 27 .60 
95 .07194 38 .72 | 16.06 .40 73 
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Reed. 30 | 32 | 34 | 36 | 38 
Yards | Decimal 
per lb. |Equivalent Numbers. 

6.00 .08333 i Vipohy 18.48 19.64 20.80 21.95 
-05 -08264 AT 64 80 97 pan be: 
10 .08197 .62 79 97 21.14 HY: 
15 .08130 .76 95 20.13 oo 50 
.20 -08065 91 19.10 .30 49 .68 
25 -08000 18.05 252" 46 .66 87 
.30 .07937 .20 41 .62 84 23.05 
.35 07874 04 56 19 22.01 .23 
40 .07812 .48 72 .95 18 42 
45 .07752 .63 87 21:11 .36 .60 
-50 07692 A il 20.02 .28 53 78 
55 .07634 92 18 44 .70 .96 
-60 .07576 19.06 <0 .60 .88 24.15 
.65 07519 1 49 re 23.05 .33 
70 .07463 35 .64 .93 2 51 
15 .07407 50 79 22.10 40 .70 
.80 .07353 64 95 .26 57 88 
.85 .07299 78 21.10 42 74 25.09 
-90 .07246 .93 .26 9 92 25 
95 .07194 20.07 41 15 24.09 43 

Reed. 40 42 | 44 | 46 | 48 
Yards | Decimal : 
per lb. |Equivalent UE pers 

6.00 .08333 Beier 24 2G 25.42 26.56 Wie 
.05 .08264 .30 46 .63 79 .96 
-10 .08197 49 67 84 27.01 28.19 
15 .08130 .68 .87 26.05 23 42 
.20 -O8065 88 25.07 127 45 .65 
25 -08000 24.07 P| .48 .67 .89 
30 .07937 .26 48 .69 89 29.12 
35 07874 .46 .68 .90 28.11 35 
40 .07812 .65 .88 Wisi a4 58 
45 .07752 84 26.08 32 56 81 
-50 .07692 25.03 .28 54 wis 30.04 
55 .07634 8 49 75 29.00 20 
.60 .07576 A2 .69 .96 22 50 
.65 .07519 61 .89 28.17 44 “498 
.70 .07463 .80 27.09 .38 .66 97 
By bs) .07407 26.00 .30 59 .89 31.20 
80 .07353 19 50 81 30.11 43 
.85 .07299 238 .70 29.02 30 .66 
.90 .07246 57 90 123 56 .89 
95 .07194 17 28.10 44 tio oe ke 
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Reed. 50 | 52 | BA | 56 58 
Yards | Decimal 
per lb. |Equivalent NAL 

6.00 .08333 98.87 30.04 31.20 32.35 33.51 
05 .08264 29.11 .29 .46 .62 .79 
10 .08197 sor 54 ay .89 34.07 © 
15 .08130 61 79 .98 33.16 “00 
.20 -O8065 .85 31.04 32.24 .43 -62 
25 .08000 30.09 29 50 70 .90 
.30 .07937 A 54 76 °97 35.18 
5 15) .07874 ‘i 79 33.02 34.24 .46 
40 .07812 .80 32.04 .28 51 14 
45 .07752 31.05 .29 54 78 36.02 
50 .07692 .29 04 .80 35.05 .30 
55) .07634 54 79 34.06 aay.) 58 
-60 .07576 79 33.05 «32 59 .86 
65 .07519 32.03 30 58 .86 37,14 
.70 .07463 a7 55 84 36.13 42 
15 .07407 51 .80 35.10 .40 70 
80 .07353 15 34.05 .36 .67 .98 
85 .07299 .99 mt) .62 .94 38.25 
-90 .07246 33.23 55 88 37.21 53 
95 .07194 47 .80 36.14 AT 81 

Reed. 60 | 62 | 64 | 66 68 
Yards | Decimal 
per lb. |Equivalent Numbers: 

6.00 -08333 34.66 35.82 36.97 38.13 39.29 
.05 .08264 095 oG.12 37.28 45 61 
10 .08197 35.24 .42 59 ohh 94 
15 .08130 53 71 .90 39.08 40.27 
20 .08065 .82 37.01 |:38.21 .40 .60 
25 .08000 36:11 oe 52 “7D .92 
30 .07937 .40 .61 82 40.04 41.25 
23D .07874 .69 91 39.13 3D 58 
40 07812 97 38.21 A4 .67 .90 
45 .07752 37.26 51 5 .99 42.23 
D0 .07692 -55 .80 40.06 41.31 .56 

. 55 .07634 84 39.10 .36 .63 .89 
.60 .07576 38.14 40 .67 94 43.21 
.65 07519 * 42 .70 .98 42.26 54 
-70 .07463 qe 40.00 41.29 .58 87 
75 .07407 39.00 .30 .60 .90 44.20 
80 .07353 .29 .60 90} 43.21 52 
85 .07299 57 89 42.21 53 85 
-90 .07246 .86 41.19 52 85 45.18 
.95 .07194. 40.15 49 83 44.17 5o1 


Reed. 70 72 | 74 | 76 | 78 
Yards | Decimal 
per lb. |Equivalent Number's. 

6.00 .08333 40.44 41.60 42.75 43.91 45.06 
.05 .08264 18 94 43.11 44,27 43 
-10 .08197 41.12 42.29 .46 64 1 
15 .08130 45 .65 82 | 45.01 46.19 
-20 .08065 79 .99 | 44.18 pele 57 
25 -08000 42.13 43.34 53 74 94 
-30 -07937 46 .69 89 46.10 47.32 
35 07874 80 | 44.03 45.25 AT .69 
40 .07812 43.14 38 .60 84 48.07 
-45 -07752 A7 aa: 96 47.20 44 
.50 .07692 8l 45.07 46.32 ia 82 
33) .07634 
60 .07576 
.65 .07519 
70 .07463 
15 .07407 

. -80 .07353 
85 .07299 
.90 .07246 
95 07194 
Reed. 20 | 22 | 24 | 26 | 28 
Yards | Decimal 
per lb. |Equivalent Numbers. 

7.00 .07143 13.48 14.83 16.18 17.52 18.87 
05 .07092 57 93 .29 .65 19.00 
10 .07042 .67 15.04 40 wht 14 
15 .06993 Hi 14 52 .90 oF 
-20 -06944 86 25 64 18.02 Al 
25 -06897 .96 15) 75 15 54 
30 .06849 14.05 46 87 Ay; .68 
515) .06803 15 57 98 .40 81 
40 .06757 25 .67 17.10 52 95 
45 06711 iS4. 78 21 .65 20.08 
.50 .06667 Ad 88 Bs) a es 22 
55 .06623 54 .99 44 90 35 
.60 .06579 .63 16.10 56 19.02 AQ 
.65 .06536 73 .20 .68 15 -62 
.70 .06494 83 ol 179 s27 .76 
By {3 -06452 .92 41 91 40 89 
80 .06410 15.02 52 18.02 Are 2s 
.85 .06369 ll .63 14 .65 16 
-20 .06329 21 hs 25 18 .30 
95 -06289 cat 84 ee .90 43 
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Reed. 30 39 | 34 | 36 | 38 
Yards | Decimal f 
per lb. |Equivalent ooeauelisas 

7.00 .07143 20.22 | 21.56 | 22.91 | 24.296 | 25.61 
.05 07092 .B5 .72 | 23.08 44. .79 
10 07042 50 87 24 .60 .98 
15 .06993 64 | 22.03 41 .78 | 26.16 
20 06944. .78 18 57 .96 BA 
25 .06897 .93 33 73 | 25.13 53 
.30 06849 21.07 49 .90 30 71 
5) .06803 £22 .64 | 24.06 .48 689 
.40 .06757 36 .80 23 .65 | 27.07 
45 .06711 51 95 39 .82 26 
50 .06667 .65 | 23.10 .65 | 26.00 44 
5D .06623 80 26 72 GY 62 
60 06579 94 41 .88 34 RT 
.65 .06536 99.08 | - 2.575 1-95,.04-71 tHe .99 
.70 06494 23 73 .20 70 | 28.17 
75 06452 37 .88 37 86 .36 
80 96410 52 | 24.03 53 | 27.04 54 
85 .06369 .66 19 .70 21 72 
.90 .06329 81 134 .86 38 90 
95 06289 .95 .49 | 26.02 56 | 29.09 

Reed. 40 49 | 44 46 | 48 
Yards | Decimal x 
per lb. |Equivalent Numbers. 

7.00 .07143 26.96 | 28.31 | 29.65 | 31.00 | 32.35 
.05 .07092 27.15 51 87 23 58 
.10 07042 134 .71 | 30.08 45 81 
15 06993 54 91 29 .67 | 33.05 
20 06944 73 | 29.12 50 89 .28 
25 06897 .92 32 | 30.71 | 32.11 51 
30 .06849 28.11 52 92 33 74 
5) .06803 31 Rel BI 5D .97 
.40 .06757 .50 .93 .B5 .78 | 34.20 

- 45 .06711 .69 | 30.13 56 | 33.00 43 
50 .06667 .89 33 ye £22 .66 
55 06623 29.08 53 .98 44 89 

' 60 .06579 27 73 | 32.20 .66 | 35.13 
.65 06536 .46 94 41 .88 .36 
-70 064.94. 66 | 31.15 .62 ‘| 34.10 59 
75 06452 185 34. 83 133 82 

‘80 .06410 30.04 54 | 33.04 55 | 36.05 
185 .06369 £23 75 25 a gs 28 
90 .06329 43 95 47 99 51 

95 .06289 62 | 32.15 68 | 35.21 a4 
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Reed. 50 | 52 | Bd | 56 | 58 
Yards | Decimal = a 
per lb. Equivalent DST 
7.00 .07143 soeeL 35.05 36.40 37.74. 39.09 
.05 .07092 94 30 .66 38.01 BY) 
10 -07042 34.18 DD 92 .28 .65 
15 -06993 42 .80 37.18 319) 93 
.20 -06944 .66 36.05 44 82 40.22 
25 -06897 .90 30 .70 39.09 49 
30 .06849 35.14 393) .96 .36 is 
.35 -06803 m3) .80 38.22 .63 41.05 
40 -06757 .63 37.05 48 90 oo 
45 06711 87 .30 74. 40.17 61 
- 50 .06667 36.11 315) 39.00 44 89 
339) 06623 Bs 13) .80 .26 aye 42.16 
.60 -06579 09 38.05 52 .98 44 
65 -06536 83 30 18 41.25 72 
70 .06494 37.07 55 | 40.04 ‘52 | 43.00 
75 -06452 “ol .80 Bes 1 od er eye) .28 
80 .06410 DO 39.05 56 42.06 56 
85 -06369 9 .30 82 oo 84 
90 .06329 38.03 Dd 41.08 .60 44.12 
«95 .06289 27, 80 34 7 40 
Reed. 60 | 62 | 64 | 66 | 68 
Yards Decimal * ; 
per lb. Equivalent Lene: 
7.00 .07143 40.44 41.79 43.14 44.49 
.05 07092 3 42.09 45 80 
10 -07042 41.02 Ay) ad 45.12 
15 -06993 $f .68 44.06 44 
.20 .06944 .60 .98 2o1 .76 
.25 .06897 .89 43.28 .68 46.07 
30 -06849 42.17 58 99 39 
5 19) -06803 46 .88 45.29 vel 
40 .06757 yf) 44.18 .60 47.03 
45 .06711 43.04 48 91 AH) 
50 .06667 $3 Ay i 46.22 .66 
5d .06623 .62 45.07 53 .98 
.60 .06579 91 oe 84 | 48.29 
.65 .06536 44,20 67 47.14 61 
.70 .06494 49 O77 45 92 
By 65) 06452 Le 46.27 76 49.21 
.80 .06410 45.06 Oe, 48.07 52 
85 .06369 A 13) 86 08 4 
90 .06329 .64 47.16 .68 50.11 
95 .06289 193 .46 99 43 
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Reed 20 22 | 24 26 28 
Yards | Decimal 
per lb. Equivalent Numbers. 

8.00 .06250 15.40 16.94 18.48 20.03 21.57 
05 .06211 .50 | 17.05 .60 15 .70 
10 .06173 .60 16 72 .28 84 
15 .06135 .69 26 83 40 .97 
20 .06098 79 oF .95 62 93-14 
25 .06061 SS AT 19.06 .65 24 
.30 .06024 .98 58 18 78 38 
35 .05988 16.08 .69 29 .90 1 
40 | .05952 17 9 41 21.03 64 
45 .05917 .27 90 52 1d 18 
50 .05882 a. 18.00 .64 .28 91 

Reed. 30 | 32 | 34 | 36 | 38 
Yards | Decimal id > . 
per lb. |Equivalent NIN DOES: 

8.00 .06250 2a .ik 24.65 26.19 ry ES: 29.27 
.05 .06211 25 .80 .35 .90 45 
10 .06173 .40 .96 52 28.08 64 
mp 3) .06135 54 25.11 .68 25 82 
.20 06098 .68 26: 84 42 30.00 
25 .06061 - 83 42 27.01 60 19 
30 .06024 97 57 a 4 hrs 237 
13) .05988 24.12 73 BF 94 55 
.40 .05952 .26 .88 50 29.12 73 
45 .05917 4) 26.03 .66 .29 92 
50 .05882 05 19 83 46 31.10 
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Reed. 40 | 49 | 44 | 46 48 
Yards | Decimal 
per lb. |Equivalent Numbers. 
8.00 | .06250 30.81 | 32.35. | 33.89 | 35.43 | 36.97 
05 06211 31.00 55 | 84.10 65 | 37.21 
16 | .06173 20 76 32. 88 Ad 
15 .06135 B39 .96 53 | 36.10 67 
.20 .06098 6801 93-16 74 920.90 
25 06061 47 36 95 54 | 38.13 
30 06024 97 PST) B5016 76 36 
35 05988 | 32.16 SRENoiaede 98 59 
40 59590 1 >> BB O74 
45 05917. | 
50 | .05882 | 
Reed. 50 52 | BA | 56 | 58 
>, 
| 
Yards Decimal | ‘ 
per lb. Equivalent. Numbers. 
8.00 | .06250 | 38.52 | 40.06 | 41.60 | 43.14 | 44.68 
05 OORT als 78 fy aT Al .96 
10 .06173 39.00 56 | 42.12 68 | 45.24 
15 06185 | 24 81 38 95 52 
~ 20 06098 |  .48 | 41.06 64 | 44.29 81 
25 06061. | .72 31 90 
30 06024. 96 56 | 43.16 
BD 05988 40.20 Biro. >.42 
40 05952 
45 05917 | 
50 05882 | 
| Reed. 60 62 | 64 | 66 | 
Yards Decimal S; 
per lb. Equivalent SST 
8.00 .06250 46.22 | 47.76 | 49.30 | 50.74 
05 06211 | «51 | 48.06 61 | 51.06 
10 | .06173 | .80 | 36 92 37 
15 | .06135 47.09 66 | 50.23 69 
20 06098 37 .96 54 | 52.01 
25 | .06061 
30 | .06024 
35 | -.05988 
AO 05952 
45 | .05917 
50 05882 
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CLOTH STRUCTURAL TABLES. 


To enable any person to make a cloth of heavier or lighter weight, 
coarser or finer pick or reed, or coarser or finer yarns than a given cloth, 
whilst retaining all the essential qualities of the given cloth. Or to make a 
range of cloths of various reeds, picks, warp and filling, all of which shall 
have the same essential structural qualities as the given cloth and appear like 
the given cloth would if magnified or diminished. 

These tables are founded on the fact that yarns are in proportion to each 
other as the squares of their diameters. 


HOW TO USE. 


These tables are constructed on the fact that “If a piece of cloth is woven 
in any sett of reed, as for instance, a 1200 on 37 inches, and that the diameters 
of the warp threads and the smaii spaces between them are of exactly the 
same size. Then if we have another piece of cloth of the same texture, 
woven, for example, in an 1800 reed, the diameters of the warp threads being 
also equal to the intervening spaces, then these two sizes of cloth are said to 
be of the same fabric, although the one is a third finer than the other; so that 
when the diameters of the threads are greater than the spaces, the fabric is 
proportionally stouter, and the reverse when they are smaller. Now the 
method of determining the several grists of yarn that will preserve this 
uniformity of fabric through the different setts of reed depends on the follow - 
ing analogy :— 

As the square of any given reed is 

To the grists of yarn that suits that reed, 
So is the square of any other sett of reed 
To its respective grist for the same fabric. 


The reason of this rule will evidently appear by considering the threads 
of warp as so many cylinders of equal length or altitude and the reed as the 
scale which measures the space in which a given number of these threads 
are contained; therefore the solidities of the threads in one sett of reed will 
be to those in any other sett of reed as their bases or as the squares of their 
diameters, by problem 11, book 12 of Euclid,” 

—Murphy on “The Art of Weaving,” 7th edition, 1842, page 428. 


In the first column of these tables is the yarn numbers, warp or filling 
proceeding from 1 to 40 by half numbers. | 

The other columns headed ‘Reed or Picks,’ contain a tabular number, 
the use of which is shown in the accompanying examples. 


First—Warp and filling alike, reed and pick alike in a given cloth, to 
make a similar cloth, the warp and filling numbers of the required cloth 
being given. To find reed and pick. 


Example. Reed. Warp No. Pick. Filling No. 
Given cloth, . 48 16 48 16 
Required cloth, 20 20 


Opposite 16, the warp and filling number of the given cloth, under 48 
reed and pick, find the tabular number 21.5836. 

Opposite 20, warp and filling number of required cloth, find the nearest 
tabular number to above, viz., 21.6376. : 

At the top of the column containing this tabular number is 44, the 
required reed and pick number. 


SECoND—Warp and filling alike, reed and pick alike in a given cloth, to 
make a similar cloth, the reed and pick of the required cloth being given. 
To find the required warp and filling numbers. 
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Example. Reed. Warp No. Pick. Filling No. 
Given cloth, 48 16 48 16 
Required cloth, 56 56 


Opposite 16 yarn, warp and filling number of given cloth, under 48, the 
given reed and pick numbers, find 21.5836, the tabular number. 

Under 56, the reed and pick number of the required cloth, find 21.6394, the 
nearest tabular number to 21.5836. 

Opposite this tabular number, in the column marked “Yarn Nos.” is 2114, 
the yarn numbers required. 


THIRD—Warp and filling different numbers, reed and pick different in a 
given cloth, to make a similar cloth, the warp number only of the required 
cloth being given. To find reed, pick and filling numbers for required cloth. 


Example. Reed. Warp No. Pick. Filling No. 
Given cloth, 48 20 52 24 
Required cloth, 25 ; 


Opposite 20 warp, under 48 reed, find 20.6145, tabular number. 

Opposite 25 warp, (required warp number,) find 20.6685, ects he tabular 
number). 

Above this tabular number is the required reed number, 54. 

Opposite 24 filling number, under 48 reed (of given cloth), find tabular 
number 19.8227. 
— Under 54 reed (as found) opposite 19.8049 (nearest tabular number to 
above), find 3014, the required filling number. 

Opposite 24, filling number, under 52 picks of given cloth, find tabular 
number 20.5180. 

Opposite 3014 find 20.5740 (the nearest tabular number to above). 

Above this tabular number is 59, the required pick. 


FourtH—Warp and reed different, filling and warp numbers different in 
a given cloth, to make a similar cloth, having picks only given. To find the 
required warp, reed and filling numbers. 


Example. Reed. Warp No. Pick, Filling No. 
Given cloth, 48 20 52 24 
Required cloth, 59 


Opposite 24 filling number, under 52 picks (of given cloth), find 20.5180, 
tabular number. 

Under 59 picks (of required cloth) find 20.5740 (nearest tabular number to 
above). 

Opposite this tabular number is 3014, the required filling number, 

Opposite 24 filling, under 48 reed, is 19.8227, tabular number. 

Opposite 3014 (filling number as found) find 19.8049, tabular number. 

Above this is 54, the required reed. 

Opposite 20 warp number, under 48 reed (of given cloth), find 20.6145, tab- 
ular number. ; 

Under 54, the reed as found, find 20.6685 (nearest tabular number). 

Opposite this is 25, the required warp number, 


FirtuH—Warp and filling different, reed and picks different in given cloth, 
to make a similar cloth, having reed only given. To find pick, warp and fill. 
ing numbers. 


Example. Reed. Warp No. Pick. Filling No. 
Given cloth, 48 20 52 24 
Required cloth, 54 
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Opposite 20 (given warp number) under 48 (given reed) find 20.6145, tabu- 
lar number, 

Under 54, the required reed, opposite 20.6685 (nearest tabular number) find 
25, the required warp number, 

Under 48 reed, opposite 24 filling (of required cloth) find 19.8227, tabular 
number. 

Under 54 (the required reed) find 19,8049, nearest tabular number. 

Opposite this number is 8014, the filling number required. 

Opposite 24 filling, under 52 picks, find 20.5180. 

Opposite 3014 find 20.5740, the nearest tabular number to above, and 

Above this is 59, the required pick. 


S1xtH—To make a range of cloths equal to a given cloth, the reeds only 
for the required cloth being given. To find warp number, filling number and - 
picks per inch. 


Example. Reed. Warp No. Pick. Filling No. 
Given cloth, 48 20 52 24 
Required cloth to have reeds 50, 52, 54, 56, 58, 60 

threads to inch, 


Opposite 24 filling and under 48 reed of given cloth find tabular number 
19.8227. 

Opposite nearest tabular numbers, under the respective reed numbers of 
the required cloth, find the filling numbers. 


Reeds. Nearest Tabular No. Filling No. . 
50 ' 19.8297 26 
52 19.8485 28 
54 19.8049 3016 
56 19.8450 3216 
58 19.8279 35 
60 19.8227 3746 


Opposite 24 filling number, under 52 picks, find tabular number 20.5180. 

Opposite respective filling numbers of required cloth as found, find near- 
est tabular numbers. 

Above these is the réquired picks, viz., 54, 56, 59, 61, 63, 65. 

Opposite 20, warp number,“under 48 reed of given cloth, find 20.6145, tab- 
ular number, 

Under the various reeds of given cloth find nearest tabular numbers, 


Reed. Nearest Tabular No. 
50 20.6550 
52 20.6094 
54 20.5825 
56 20.6502 
58 20.6446 
60 20.6494 


Opposite these tabular numbers are the warp numbers 211g, 23%, 2514, 
27, 29, 31. 


Notre—The warp and filling numbers or the reed and pick numbers in 
the table, can be multiplied or divided by any number, so that the same pro- 
portion is maintained throughout a problem. Thus 20 yarn number will 
answer for 10 or 40, that is 20 divided or multiplied by two, 40 reed for 20 
reed or 80 reed. 


IMPORTANT—When another value is assigned it must be maintained 
throughout. 
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ne 
od caer aerate 
Z| 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 


1 126.0206 26.4444 |26.8485 27.2346] 27.6042|27.9588 28.2995 | 28,6273 28.9432 29.2480 
5 /94.2507 24.6835 25.0876 25.4737 | 25.8433 26.1979 26.5886 | 26.8664 27, 1823 27.4871 
2” 1530103 23.4341 | 23.8382 24.2243] 24.5939 | 24.9485 | 25.2892 25.6170 | 25.9329 26.2377 
5192.0412 22.4650 | 22.8691 | 23.2552) 23.6248 23.9794 24.8201 24.6479 24.9638] 25.2686 
3° |91_2494/21.6732 22.0773] 22. 4634 22.8330] 23. 1876 [23.5283 |23.8561 24.1720) 24.4768 
5190.5799 121.0087 21.4078) 21.7939) 22. 1635|22.5181 (22.8588 [23.1866 23.5025| 23.8073 
4° 190.0000 |20.4238) 20.8279] 21.2140] 21.5836| 21.9382| 22.2789 |22.6067 22.9226 23.2274 
5119.48 19.9123 | 20.3164] 20. 7025| 21.0721 | 21.4267 21.7674 22.0952 22.4111 |22.7159 
5° 119,0809|19.4547| 19.8588 20.2449] 20.6145 20.9691 |21.3098|21.6376 21.9535 |22.2588 | 
'5/18.6170 19.0408) 19.4449] 19.8310] 20.2006 20.5552| 20.8959 21.2237 21.5896 21.8444 
6 |18.2391/18.6629| 19.0670| 19.4531] 19.8227 | 20.1773 20.5180 20.8458 21.1617 |21.4665 
7 
8 
9 


-5/ 17.8915) 18.3153 18.7194/19.1055|19.4751/|19.8297 |20.1704|20.4982 20.8141 /21.1189 
17.5696) 17.9984) 18.3975] 18.7836] 19.1532/19.5078| 19.8485 |20.1763 20.4922 20.7970 
5/17.2700/ 17.6938) 18.0979] 18. 4840} 18.8536) 19.2082) 19.5489) 19.8767 20.1926|20.4974 
16.9897 |17.4135) 17.8176 | 18. 1937| 18.5733) 18.9279 | 19.2686 | 19.5964) 19.9123 20.2171 
5} 16.7264|17.1502/ 17.5543) 17.9404| 18.3100! 18.6646 |19.0053) 19.3331 | 19.6490) 19.9538 
16.4782| 16.9020) 17.3061|17.6922/ 18.0618) 18.4164 |18.7571|19.0849) 19.4008 | 19.7056 

5116.2434| 16.6672) 17.0713) 17.4574| 17.8270) 18.1816] 18.5223] 18.8501 |19.1660| 19.4708 
10 |16.0206|16.4444| 16.8485) 17.2346] 17.6042) 17.9588 | 18.2995] 18.6273) 18.9482) 19.2480 

5|15.8087 | 16.2325) 16.6366] 17.0227| 17.8923) 17.7469] 18.0876 | 18.4154 18.7313 /19.0361 
11 |15.6067|16.0305] 16.4346 | 16.8207|17.1903) 17.5449 | 17.8856] 18.2134) 18.5293) 18.8841 

5| 15.4136] 15.8374) 16.2415) 16.6276] 16.9972) 17.3518] 17.6925| 18.0203 18.8362| 18.6410 
12. |15.2288] 15.6526! 16.0567 | 16.4428 16.8124] 17.1670 | 17.5077 |17.8355 18,1514) 18.4562 

.5|15.0515| 15.4753) 15.8794 16.2655) 16.6351| 16.9897 | 17.3304 |17.6582/ 17.9741] 18.2789 
14.8812/15.3050) 15.7091 ' 16.0952 16.4648 16.8194 17.1601}17.4879 | 17.8038) 18.1086 
5114.7173/15.1411|15.5452/ 15.9313) 16.8009) 16.6555 | 16.9962) 17.3240) 17.6399 17.9447 
14.5593| 14.9831) 15.3872) 15.7733) 16.1429) 16.4975) 16.8382|17.1660 17.4819 17.7867 
5|14.4069| 14.8307) 15.2348) 15.6209) 15.9905) 16.3451 | 16.6858 17.0136 17.8295 | 17.5343 
14.2597 | 14.6835) 15.0876 15.4737 15.8433) 16.1979 | 16.5886 | 16.8664 |17.1823)17.4871 § 
5/14.1173!14.5411/14.9452/ 15.3313) 15.7009) 16.0555 | 16.3962 | 16.7240) 17.0399) 17.3447 
13.9794 | 14.5082) 14.8073) 15.1934 15.5630) 15.9176 16.2562| 16.5861 16.9020 17.2068 
5/13.8458| 14.2698] 14.6737 | 15.0598) 15.4294 /15.7840|16.1247| 16.4425) 16.7684) 17.0732 
13.7161| 14.1399) 14.5430) 14.9301) 15.2997 | 15.6543) 15.9950 | 16.3228 | 16.6387 | 16.9435 
5/13.5902/14.4040/14.4181| 14.8042) 15.1738) 15.5284 | 15.8691 | 16.1969) 16.5128) 16.8176 
13.4679 13.8917| 14.2958) 14.6819) 15.0515| 15.4061 |15.74€8 | 16.0746 | 16.3905| 16.6953 
5! 13.2589 | 13.6827 14.0868| 14.4729) 14.8425] 15.1971 | 15.5378 | 15.8656 16.1815) 16.4863 
13.2331|13.6569) 14.0610) 14.4471] 14.8167 |15.1713|15.5120) 15.8398 16.1557 |16.4605 
| 13.1203! 13.5441! 13.9482! 14.3343] 14.7039! 15.0585) 15.3992) 15.7270 16.0429 /16.3447 

13.0103] 13.4341 |13.8382! 14.2243] 14.5939) 14.9485 |15.2892| 15.6170) 15.9329) 16.2377 
.5/12.9031 13.3269 |13.7310|14.1171! 14.4867 |14.8413 15.1820) 15.5098 15.8257| 16.1305 
12.7984/ 13.2222) 13.6263 | 14.0124| 14.3820) 14.7356 | 15.0773) 15.4051) 15.7210) 16.0258 
5| 12.6962 | 13.1200/13.5241|13.9102| 14.2798 | 14.6344! 14.9751) 15.3029 15.6188} 15.9236 
12.5964 13.0202) 13.4243 | 13.8104|14.1800|14.5346/ 14.8753) 15.2031) 15.5190) 15.8288 
5) 12.4988] 12.9226 | 13.3267 | 13.7128] 14.0824 | 14.4370) 14.7777 | 15.1055) 15.4214) 15.7262 
12.4033) 12.8271| 13.2312) 13.6173} 13.9869] 14.3415 | 14.6822| 15.0100) 15.8259] 15.6307 
.5| 12.3099] 12.7337 | 13.1378) 13.5239) 13.8935) 14.2481) 14.5888 14.9166 | 15.2825) 15.5873 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


12.2185) 12.6423} 13.0464) 13.4325] 13.8021) 14.1567 14.4974) 14.8252) 15.1411) 15.4459 
12.1289] 19.5527| 12.9568) 13.3429] 13.7125) 14.0671 | 14.4678) 14.7356) 15.0515) 15.8563 
12.0412) 12.4650) 12.8691 | 13.2552/ 13.6248 | 13.9794 | 14.3201 | 14.6479) 14.9688 | 15.2686 
11.9552 12.3790) 12.7831 | 13.1692) 13.5388 | 13.8934 | 14.2341 | 14.5619] 14.8778] 15.1826 
11.8709) 12.2947 12.6988) 13.0849] 13.4545|18.8091/|14. 1498 | 14.4776] 14.7935) 15.0983 
5 11.7811) 12.2049] 12.6090) 12.9951) 13.3647 |13.7193) 14.0600) 14.3878 | 14.7037) 15.0085 

11.7070) 12.1308) 12.5349) 12.9210] 13.2906 |13.6452/| 13.9859) 14.3137] 14.6296) 14.9344 
11.6273] 12.0511 | 12.4552) 12.8413] 13.2109 |13.5655/| 13.9062) 14.2340) 14.5499 14.8547 
11.5490/ 11.9728) 12.3769] 12.7630) 13.1326 |13.4872/18.8279 | 14.1557| 14.4716 | 14.7764 
11.4722] 11.8960] 12.3001) 12.6862] 13.0558] 13.4104 | 13.7511 | 14.0789) 14.5948) 14.€996 
11.3966) 11.8204! 12.2245 | 12.6106] 12.9802) 13.3348 | 13.6755 | 14.0033) 14.3192| 14.6240 
11.3224| 11.7462) 12.1503) 12.5364/12.9060| 13.2606 | 13.6013 | 13.9291 | 14.2450) 14.5498 
11.2494] 11.6732) 12.0773] 12.4634| 12.8330 )|13.1876) 13.5283) 13.8561 | 14.1720) 14.4768 
11.1776|11.6014/ 12.0055) 12.3916] 12.7612) 13.1158} 13.4565 | 13.7843) 14.1002) 14.4050 
11.1070! 11.5308) 11.9349) 12.3210} 12.6906 |13.0452) 13.3859 13.7137 | 14.0296) 14.3344 
11.0875 | 11.4613} 11.8654 | 12.2515) 12.6211 /12.9757| 13.3164 | 13.6442) 13.9601) 14.2649 
10.9691| 11.3929) 11.7970  12.1831|12.5527 |12.9073) 13.2480 13.5758 /13.8917| 14.1965 
10.9018) 11.3256) 11.7297 |12.1158] 12.4854 | 12.8400) 13.1807 |13.5085| 13.8244) 14.1292 
10.8855) 11.2593) 11.6634) 12.0495} 12.4191 |12.7737| 13.1144 | 13,4422) 13.7581) 14.0629 
10.7702) 11.1940) 11.5981 |11.9842/ 12.3538} 12.7084] 13.0491 | 13.3769] 13.6928) 18.9976 
10.7058! 11.1296] 11.5337) 11.9198) 12.2894 | 12.6440) 12.9847 13.3125 | 13.6284) 13.9332 
5/10.6424| 11.0662) 11.4703 11.8564] 12.2260 | 12.5806 12.9213 | 13.2491) 13.5650 | 18.8698 
35° |10.5799| 11.0037 | 11.4078) 11.7939] 12.1635 |12.5181|12.8588 | 13.1866) 13.5025 | 18.8073 

5/10.5183) 10.9421 | 11.3462! 11.7323! 12.1019) 12.4565) 12.7972 | 18,1250) 13.4409 | 13.7457 

10.4576) 10.8814 / 11.2855) 11.6716| 12.0412) 12.3958) 12.7365) 13.0643) 13.8802) 18.6850 
5|10.3977| 10.8215 11.2256) 11.6117] 11.9813] 12.3359 12.6766) 13.0044) 13.8203) 18.6251 
837 |10.3386| 10.7624) 11.1665) 11.5526) 11.9222) 12.2768] 12.6175 12.9453) 13.2612) 18.5660 

5/10.2803) 10.7041 | 11.1082) 11.4943} 11.8639] 12.2185 | 12.5592) 12.8870) 13.2029) 18.5077 
38° |10.2288) 10.6466) 11.0507 11.4368) 11.8064 |12.1610 12.5017 12.8295 | 13.1454 | 13.4502 

5| 10.1660) 10.5898) 10.9939 | 11.3800) 11.7496) 12.1042|12.4449 12.7727) 13.0886) 18.3934 
39 |10.1100/ 10.5338) 10.9379 11.3240) 11.6936 | 12.0482 | 12.3889 12.7167 | 13.0326) 13.8374 
5| 10.0546) 10.4784 10.8825 11.2686! 11.6382/11.9928| 12.3335) 12.6613) 12.9772) 13.2820 
10.0000, 10.4238 10.8279 | 11.2140) 11.5836) 11.9382) 12.2789 | 12.6067) 12.9226) 18.2274 
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nA 

8 i , 

Ast g0.| 3t.| 32° 1088) 84 0) 785 S36 Sia Sa ee 

1 |29.5424] 29.8272/30.1030/30.3703) 30.6296 |30.8814 31.1261 31.3640/31.5957 /31.8213 
5197. 7815] 28.0663 28.3421 | 28.6094 | 28.8687 |29. 1205 29.3652) 29.6081 |29.8348 30.0504 

9” 196.5321|26.8169 27.0927 | 27.3600] 27.6193|27.8711| 28.1158 28.3587 | 28.5854 28.8110 
5/95,5630| 25.8478 26.1326] 26.3909] 26. 6502 |26. 902027. 1467 |27.3846 |27.6163 27.8449 

3° 154.771 2125, 0560 25.3318) 25.5991| 25.8584 26. 1102] 26.3549) 26.5928) 26.8245 |27.0501 
5I94, 10171 24.3865 24.6623) 24.9296] 25. 1889 25. 4407 | 25.6854 [25.9233 |26.1550|26.38806 

4° [93'5218193.8066 24.0824 /24.3497|24. 6090/24. 8608 25. 1055 | 25,3434 |25.5751|25.8007 
5123.0103| 23.2951 /23.5709| 23.8382 24.0975 24. 3493| 24.5940 [24.8319 |25.0636/25.2892 | 

5 (99.5527 |22.8375 23.1133 23.3806] 23. 6399 23. 8917 |24. 1364|24.3743 24.6060) 24.8316 
5/92, 1388] 22, 4236] 22, 6994) 22.9607 (23. 2260 23, 4778| 23.7225 |23. 9604 24,1921 24.4177 

6 121.7609] 22.0457 22.8215 22.5888) 22. 8481/23. 0999 23.3446 23.5825 | 23.8142 24.0398 

" 

8 

9 


5|21.4133| 21.6981 | 21.9739 |22.2412|22. 5005] 22. 7523 22. 9970 23.2349123.4666| 23.6922 
91.0914|21.3762)21.6520| 21.9193) 22. 1786 |22. 4304/22. 6751/22.9130 23.1447 |23.3702 
5120.7918|21.0766|21.3524| 21.6197 |21.8790|22. 1308 |22.3755 (22.6134 22.8451 /23.0707 
50.5115 '20.7963) 21.0721 |21.3394|21 .5987 |21 8505|22.0952 22.3331 22.5648} 22.7904 
120.2482! 20.5330) 20.8088) 21.0761) 21 8354/21 5872 21,8319 22.0698 |22.3015|22.5271 
5().0000} 20.2848] 20.5606] 20.8279] 21 .0872|21 8390 |/21.5837 21.8216 22.0533)}22.2789 

5119.7652/ 20.0500! 20.3258) 20.5931) 20. 8524/21. 1042 21.8489 21.5868) 21.8185|22.0441 
10 |19.5424]19.8272|20.1030| 20.3703} 20. 6296 20. 8814 21.1261|21.3640| 21.5957 |21.8218 

119.3305] 19.6153} 19.8911| 20.3584 20. 4177 |20. 6695 |20.9142 21.1521/21.3838/21.6094 
11 |19.1285]19.4133] 19.6891) 19.9564 20. 2157 |20. 4675 20.7122|20.9501|21.1818|21.4074 
5/18.9354/ 19.2202] 19.4960] 19.7633] 20. 0226|20. 2744|20.5191 20.7 570|20.9887 (21.2148 
12° 118.7506] 19.0354! 19.3112! 19.5785) 19. 8378|20. 0896 |20. 3343 20.5722 |20.8039 21.0295 
5|18.5733) 18.8581) 19.1339] 19.4012) 19. 6605) 19,9123 20.1517 20.3949| 20.6266 | 20.8522 
13° |18.4030| 18.6878) 18.9636] 19.2309] 19. 4902/19. 7420) 19.9867 20.2246 |20.4563 20.6819 

118.2391 | 18.5239] 18.7997) 19.0670) 19. 3263|19.5781|19.8228 20.0607 |20.2924|20.5180 
14° 118.0811! 18.3659) 18.6417} 18.9090] 19. 1683] 19,4201 | 19.6648 19.9027 |20.1844 | 20.3600 
5|17.9287| 18.2135] 18.4893] 18.7566 | 19. 0159|19.2677|19.5124 19.7503|19.9820 20.2076 
15 |17.7815| 18.0663) 18.3421| 18.6094] 18.8687 | 19.1205) 19.3652 19.6031|19.8348 20.0604 

5117.6391| 17.9239] 18.1997 | 18.4670) 18.7263] 18.9781|19.2228 19.4607 |19.6924 19.9180 
17.5012117.7860|18.0618) 18.3291] 18.5884| 18.8402] 19.0849 |19.3228 19.5545|19.7801 
517.3676) 17.6524 | 17.9282] 18.1955] 18. 4548/18. 7066 | 18.9513 19.1892)19.4209! 19.6465 
17.2379] 17.5227 |17.7985) 18.0658} 18. 8251|18. 5769) 18.8216 18.9595 | 19.2912) 19.5168 
5!17.1120| 17.3968] 17.6726] 17.9399] 18. 1992/18. 4510) 18.6957 18.9336) 19.1€53) 19.8909 
16.9897] 17.2745|17.5503) 17.8176] 18.0769 |18. 3287 | 18.5734) 18.8113 19.0480) 19.2686 
116.7807 | 17.0655! 17.3413] 17.6086! 17 8679] 18. 1197 | 18.3644 18.6023] 18.8340) 19.0596 
16.7549] 17.0397 | 17.3155) 17.5828) 17.8421|18. 0939) 18.3386 18.5765) 18.8082] 19.0338 
5116.6421| 16.9269] 17.2027| 17.4700|17.7293|17 9811 |18.2258) 18.46: 7|18.6954|18.9210 
16.5321| 16.8169] 17.0927] 17.3600) 17.6193 |17 8711) 18.1158 18.8537 |18.5854| 18.8110 
5|16.4249] 16.7097 | 16.9855) 17.2528] 17 .5121|17.7639| 18.0086 18.2465) 18.4782| 18.7038 

16.3202) 16.6050|16.8808] 17.1481|17.4074) 17.6592) 17 .9089] 18.1418) 18.3735 /18.5991 
5! 16.2180) 16.5028] 16.7786} 17.0459|17 8052/17 .5570/17.8017 18.0396] 18.2713) 18.4969 
16.1182] 16.4030] 16.6788) 16.9461| 17.2054 /17.4572|17.7019)17 .9398| 18.1715) 18.8971 
516,0206| 16.3054 | 16.5812) 16.8485|17 .1078/ 17.8596 17.6043 17.8422/18.0739| 18.2995 
15.9251| 16.2099] 16.4857 | 16.7530) 17.0123) 17.2641] 17.5088 17.7467|17.9784|18.2040 
5/15.8317|16.1165| 16.3923) 16.6596 |16.9189|17. 1707 17.4154 17.6533] 17.8850) 18.1106 
15.7403] 16.0251 | 16.3009|16.5682 16.8275) 17.0793|17.8240) 17.5619] 17.7936) 18.0192 
5) 15.6507 | 15.9355] 16.2113) 16.4786 | 16. 7379 |16.9897 |17.2344/17 .4723} 17.7040) 17.9296 
15.5630115.8478| 16.1236] 16.3909] 16.6502) 16.9020) 17.1467|17 .8846) 17.6163) 17.8419 
515.4770] 15.7618] 16.0376| 16.3049 | 16.5642) 16.8160) 17.0607 17.2986] 17.5803 |17.7559 
15.3927|15.6775|15.9533| 16.2206] 16.4799] 16.7317| 16.9764 17.2148} 17.4460) 17.6716 
5! 15.3029|15.5877 | 15.8635|16. 1308/16. 3901| 16.6419) 16.8866 17.1245 /17.8562|17.5818 
15.2288] 15.5136] 15.7894 16.0567 | 16.3160) 16.5678] 16.8125 17.0504|17.2821|17.5077 
5|15.1491| 15.4339] 15.7097 |15.9770| 16. 2363) 16.4881 16.7328] 16.9707 |17.2024|17.4280 
15.0708) 15.3556] 15.6314] 15.8087| 16. 1580] 16.4098 | 16.6545 16.8924 | 17.1241) 17.3497 
5114.9940| 15.2788] 15.5546) 15.8219] 16. 0812| 16.3330) 16.5977 16.8356) 17.0673) 17.2929 
14.9184] 15.2082] 15.4790) 15.7463} 16.0056|16.2574/16.5021 16.7400) 16.9717 17.1978 
5) 14.8442/15.1290| 15.4048] 15.6721) 15.9314) 16.1882 16.4279] 16.6658} 16.8975 |17.1231 
14.7712 15.0560] 15.3818) 15.5991) 15.8584) 16.1102|16.8549/ 16.5028 16.8245) 17.0501 
5/14,6994| 14.9842| 15.2600] 15.5273] 15.7866) 16.0384/16.2831 16.5210] 16.7527 |16.9788 
14,6268] 14,9136|15.1894| 15.4567 | 15.7160] 15.9678) 16.2125) 16.4504 16.6821| 16.9077 | 
5) 14.5593] 14.8441] 15.1199] 15.3872] 15.6465) 15.8983 | 16.1430 16.3809) 16.6126) 16.8382 
14.4909|14.7757] 15.0515] 15.3188] 15.5781] 15.8299] 16.0746 16.8125) 16.5442) 16.7698 
5! 14.4236] 14.7084] 14.9842] 15.2515|15.5108]15.7626/16.0073 16.2452) 16.4769) 16.7025 
14.3573) 14.6421 14.9179|15.1852|15.4445|15.6963) 15.9410) 16.1789 16.4106) 16.6362 
5) 14.2920|14.5768) 14.8526] 15.1199) 15.3792] 15.6310) 15.8757 16.1136) 16.3453) 16.5709 
14.2276] 14.5124 14.7882) 15.0555] 15.3148] 15.5666) 15.8113) 16.0492 16.2809 | 16.5065 
5./14.1642|14.4490] 14.7248] 14.9921 | 15.2514 |15.5082|15.7479 15.9858 / 16.2175] 16.4431 
85 |14.1017|14.3865| 14.6623} 14.9296] 15.1889] 15.4407 | 15.6854 15.9233} 16.1550) 16.3806 
14.0401|14.3249] 14.6007| 14.8680] 15.1273} 15.3791 | 15.6238) 15.8617 16.0934) 16.8190 
13.9794] 14.2642] 14.5400| 14.8073) 15.0666] 15.8184) 15.5631| 15.8010 16.0327 | 16.2588 
13.9195) 14.2043| 14.4801 | 14.7474] 15.0067 |15.2585)15.50382)15.7411 15.9728 | 16.1984 
13.8604|14.1452| 14.4210] 14.6883} 14.9476] 15. 1994|15.4441/15.6820 15.9187 | 16.1893 
14.0869] 14.3627 | 14.6300] 14.8893] 15,1411] 15.8858 | 15.6287 | 15.8554 16.0810 
13.7446] 14.0294] 14.8052) 14.5725| 14.8318) 15.0836) 15.8283 | 15.5662 15.7979) 16.0235 
5 13.6878] 13.9726] 14.2484 | 14.5157 |14.7750) 15.0268] 15.2715) 15.5094 15.7411) 15.9667 
13.6818|13.9166]14.1924/14.4597|14.7190| 14.9708} 15.2155 |15.4534/15.6851 15.9107 
5 13.5764|13.8612! 14.1370! 14.4043] 14.6636] 14.9154 15.1601) 15.8980/15.6297 15.8553 
13.5218| 13.8066) 14.0824 / 14.3497 |14.6090|14.8608) 15.1055) 15.3434 /15.5751 15.8007 
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40 41 42 43 44 45 46 4% 48 49 


39 0412) 32.2557 [82.4650 32.6694) 32.8691 33.0643 33.2552) 33.4420 |33.6248|33.8039 
3/) 283) 30.4948 |30.7041 30.9085) 31.1082 /31.3034 31.4943|31.6811|31.8639|32.0430 
99.0309) 29.2454 |29.4547 |29.6591 | 29.8588 30.0540 30.2449 | 30.4317 |80.6145|30.7936 
98.0618) 28.2763) 28.4856 |28.6900) 28.8897 |29.0849 29.2758 | 29.4626 |29.6454/29. 9245 
97.2700|27.4845|27.6936|27.8982|28.0979 98,2931 |28.4840/|28.6708 | 28.8536 [29.0827 
96.6005) 26.8150|27.0243] 27.2287 [27.4284 | 27.6236 97 8145|28.0013|28.1841/28.3632 
26.0206] 26.2351 |26.4444| 26.6488 |26.8485 97.0487 |27.2346|27 4214 |27.6042|27.7833 
95, 5091 25.7236) 25.9329 |26. 1373 |26.3370 26.5322 26.7231 | 26.9099 [27.0927 |27.2718 
95,0515) 25.2660|25.4753} 25.6797 |25.8794 26.0746 26.2655) 26.4528 | 26.6351 26.8142 
24.6376) 24.8501 25.0614 | 25.2658 25.4655 | 25.6607 25,8516) 26.0384 | 26.2212|26.4003 
94.9597 24.4742) 24.6845) 24.8879 25.0876 25.2828 95,4737 |25.6605 | 25.8433 26.0224 

5/23. 9121 24.1266 | 24.3349 24.5408 24.7400 94, 9352|25.1261|25.3129 25.4957 |25.6748 
% |23.5902/23.8047 |24.0140/24.2184 94.4181 24.6133|24.8042|24.9910|25.1738|25.3529 

5 123.2906) 23.505 1 | 23.7144 | 23.9188 | 24.1185 234.3137 |24.5046| 24.6914 |24.8742| 25.0533 
8 |23.0103|23.2248| 23.43.41 |23.6385 | 23.8382 24.0334|24.2243|24.4111|24.5939|24.7730 

5122.7470| 22.9615) 23.1708 |23.3752) 28.5749 23.77 01|23.9610|24. 1478] 24.3306|24.5097 
9g [22.4988] 22.7133] 22.9226 |23.1270 23.3267 93.5219| 23.7128) 23.8996 |24.0824| 24.2615 
522.2640 22.4785|22.6878|22.8922 |23.0919 93, 2871/23. 4780| 23.6648 |23.8476| 24.0267 
10 (22.0412) 22.2557 |22.4650] 22.6694 | 22.8691 93.0643) 23.2552) 23.4420 |23.6248 | 23.8039 
91.8293 | 22.0438) 22.2531 | 22.4575) 22.6572 22.8524 28,0433 23.2301 |23.4129}23.5920 
91.6273) 21.8418) 22.0511 |22.2553 | 22.4552 22.6504 92.8413/ 23.0281 |23.2109|23.3900 
91.4342|21.6487 21.8580 | 22.0624|22.2621 22.4573 99.6482) 22.8350) 23.0178 |23.1969 
91.2494|21.4639 21.6732) 21.8776 |22.0778 22.2725 92, 4634|22.6502|22.8330/23.0121 
91.0721 21.2866) 21.4959 21.7003 |21.9000 22.0952 22.2861 |22.4729| 22.6557 |22.8348 
99,9018) 21.1163] 21.3256] 21.5300 21.7297 21.9249 99.1158 |22.3026 | 22.4854 |22.6645 
: 9.9524| 21.1617 |21.3661 21. 5658 91.7610|21.9519| 22.1387 |22.3215 |22.5006 
90.5799 | 20.7944) 21.0037 |21.2081|21.4078 21.6030 21..7939| 21.9807 |22.1635) 22.3426 
9), 4275 20.6420) 20.8513) 21.0557 |21.2554 21.4506 21.6415!21.8283|22.0111)22.1902 
99,2803) 20.4948) 20.7001 | 20.9085 | 21.1082 21.3084 21 .4943/21.6811|21.8639 | 22.0430 
90.1379 |20.3524) 20.5617 | 20.7661 20.9658 21.1610 9} .3519| 21.5387 |21.7215 21.9006 
20 50), 4238) 20.6282 | 20.8279 21.0231 |21.2140|21.4008 21.5836 21.7627 
59,2902! 20,4946 |20.6943 20.8895) 21.0804 |21.2672 21.4500 21.6291 
: 9512/20. 1605| 20.3649 20.5646 |20.7598} 20.9507 |21.1375 21.3203|21.4994 
19.6108) 19.8253] 20.0346] 20.2390) 20.4387 |20.6339 20.8248 21.0116)21.1944|21.3785 
19.4885! 19.7030] 19.9123/20. 1167 |20.3164 20.5116 90.7025 | 20.8893 21.0721 21.2512 
19.2795) 19.4940|19.7033} 19.9077 |20. 1074 20.3026] 20.4935 20.6803} 20.8631 |21.0422 
19.2537 | 19.4682] 19.6775] 19.8819 |20.0816 20.2768 20.4677 20.6545 | 20.8373) 21.0164 
19.1409] 19.3554 |19.5647| 19.7691 | 19.9688 20.1640) 20.3549 20.5417 |20.7245 | 20.9036 
19.0309) 19.2454 |19.4547| 19.6591 | 19.8588 20.0540) 20.2449 20.4317 |20.6145 |20.7936 
18.9237/ 19.1382) 19.3475] 19.5519) 19.7516) 19.9468 90, 1377 |20.8245 | 20.5073 | 20.6864 
18.8190! 19.0335] 19.2428} 19.4472] 19.6469 | 19.8421) 20.0330 20.2198] 20.4026 |20.5817 
18.7068) 18.9313) 19.1406] 19.3450) 19.5447) 19.7399 19.9308} 20.1176|20.3004 |20.4795 
18.6170) 18.8315] 19.0408) 19.2452) 19.4449) 19.6401) 19.8310 20.0178 20.2006 |20.3797 
"5194\18.7339| 18.9432) 19.1476 | 19.3473] 19.5425] 19.7334 19.9202 |20. 1030) 20.2821 
18.4239] 18.6384|18.8477| 19.0521] 19.2518} 19.4470) 19.6379 19.8247 |20.0075|20.1866 
18.3305] 18.5450! 18.7543) 18.9587 | 19.1584) 19.3536 19.5445) 19.7313 |19.9141|20.0932 
18,2391| 18.4536|18.6629] 18.8673] 19.0670} 19.2622) 19.4531 19.6399 |19.8227|20.0018 
18. 1495| 18.3640|18.5733) 18.7777 18.9774 | 19.1726) 19.3635 19.5503 |19.7331|19.9122 
18.0618) 18.2763] 18.4856] 18.6900] 18.8897 | 19.0849) 19.2758 19.4626|19.6454/19.8245 
17.9758) 18.1903} 18.3996] 18.6040] 18.8037 | 18.9989) 19.1898 19.3766 | 19.5594] 19.7385 
17.8915) 18.1060] 18.3153) 18.5197 oe oo 18.9146!19.1055) 19.2923) 19.4751) 19.6542 

18.5555 


or 


or ot 


BD Cy oe Ore 


Be eS SE Ff Fe 
Os, . Gy. ae 
or or or Or CL oH 

wo 

So 

=~ 

ou) 

Pai 

© 


— 
oO 
Or 
— 
bees 
2s 
o> 
for) 
nae 
ww 
oo 
ow 
Ore 
oO, 
C Ov 


Ee 
co 
— 
eo) 
~t 
w 
for] 
-~ 
— 
No! 
ie) 
Or 
e 
cas) 


2) Oo to W232 2 
an Ff CO wD KF CO DOD 
Sr Ot Oe (Oe OR Ot OG Sr" Lor On Se 

— 

ie) 

Or 

— 

co 

n= 


~ 
oe 


17.8017 18.0162) 18.2255) 18.4299 18.8248] 19.0157 | 19.2025) 19.8853) 19.5644 
17.7276] 17.9421|18.1514|18.3558| 18. 18.7507 |18.9416] 19.1284 | 19.3112] 19.4908 
17.6479] 17.8624|18.0717|18.2761]|18. 4758) 18.6710 18.8619] 19.0487 |19.2315|19.4406 
98° |17.5696|17.7841|17.9934! 18.1978) 18.3975) 18.5927 18.7836] 18.9704) 19.1582) 19.8323 
: 17.7073|17.9166] 18.1210} 18.3207] 18.5159) 18.7068) 18.8936 19.0764| 19.2555 
99° |17.4172)17.6317|17.8410| 18.0454) 18.2451) 18.4403 18.6312|18.8180|19.0008| 19.1799 
-5/17.3480| 17.5575 |17.7668) 17.9712| 18.1709) 18.3661 18.5570) 18.7438) 18.9266) 19.1057 
30 |17.2700|17.4845) 17.6938) 17.8982| 18.0979 18.2931) 18.4840) 18.6708 |18.8536) 19.0327 
5/17.1982! 17.4127 | 17.6220] 17.8264|18.0261) 18.2218 18.4122) 18.5990) 18.7818) 18.9609 
31° |17.1276|17.3421\17.5514) 17.7558) 17.9555) 18.1507 18.3416] 18.5284/18.7112|18.8908 
117.0581) 17.2726 | 17.4819] 17.6853) 17.8860) 18,0812 18.2721) 18.4589 | 18.6417 |18.8208 
939° |16.9897 | 17.2042) 17.4135 |17.6179| 17.8176 18.0128) 18.2037 | 18.3905) 18.5733) 18.7524 
| 16.9224 17.1369] 17.3462) 17.5506) 17.7503) 17.9455 18.1364| 18.3282) 18.5060/18.6851 
16.2561! 17.0706] 17.2799] 17.4843] 17.6840) 17.8792 18.0701 18.2569]18.4897 | 18.6188 
5/16.7908) 17.0053) 17.2146] 17.4199] 17.6187) 17.8139) 18.0048 18.1916 /18.3744) 18.5537 
16.7264] 16.9409] 17.1502) 17.3546] 17.5543) 17.7495 17.9404 18.1272)18.8100/ 18.4891 
.5\ 16. 6630 16.8775 17.0868) 17.2912] 17.4909] 17.6861 | 17.8770) 18.0638 | 18.2466 18.4257 
16.6005) 16.8150|17.0243) 17.2287 |17.4284 17.6236 17.8145 18.0013 18.1841 18.8632 
5) 16.5389) 16.7534| 16.9627 | 17.1671) 17.3668 17.5620) 17.7529] 17.9397 |18.1225|18.3016 
36 | 16.4782) 16.6927 | 16.9020) 17.1064) 17.8061) 17.5013/17. 6922 17.8790} 18.0618) 18.2409 
5/16.4183) 16.6328) 16.8421 17.0465) 17.2462| 17.4414) 17 .6323) 17.8191 18.0019] 18.1810 
97” | 16.3592! 16.5737 | 16.7830|16.9874| 17.1871) 17.3823 |17.5732 17 .7600/ 17.9428) 18.1219 
5/16.3009| 16.5154|16.7247 | 16.9291) 17.1288] 17.3240 /17.5149 17.7017 17.8845 18.0636 
88 | 16.2434| 16.4579) 16. 6672 16.8716|17.0713] 17.2665) 17.4574 17.6442|17.8270/ 18.0061 
5| 16.1866) 16.4011 | 16.6104 16.8148) 17.0145|17.2097 17.4006 17.5874 17.7702) 17.9493 
39 16.1306) 16.3451) 16.5344) 16.7588) 16.9585 17.1587 17.3446) 17.5314 /17.7142)\17.8933 
116.0752) 16.2897 | 16.4990) 16.7034|16.9031| 17.0983) 17.2892 17.4760 17.6588 17.887 
/16.0206) 16.2351 16.4444) 16.6488 16.8485) 17.0437 17.2346 |17.4214|17.6042 17.7 
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34.9638 
33.2029 
31.9535 
30.9844 
30.1926 
29.5231 
28.9432 
28.4317 
27.9741 
27.5602 
27.1823) 27.3360 
26.8347 | 26.9884 
26.5128} 26.6665 
26.2132) 26.3669 
25.9329) 26.0866 
25.6696} 25.8233 |2 
25.4214/25.5751 
25.1866 | 25.3403 
24.9638/ 25.1175 
24.7519) 24.9056 
24.5499} 24.7036 
24.3568) 24.5105 
24.1720) 24.3257 
23.9947 |24.1484 
23.8244 |23.9781 
23.6605 |23.8142 
23,5025 |23.6562) 
23.3501 | 23.5038 
23.2029) 23.3566 
23.0605 | 23.2142 
22.9226 |23.0763 
22.7890 |22.9427 |: 
22.6593 22.8130 
22.5334 
22.4111 
22.2021 
22.1763 
22.0635) 2 
21.9585 
21.8463 
21.7416 


58 59 


5 35.2686 | 35.4170 
) | 33.6561 
32.4067 
31.4376 
30.6458 
29.9763 
29.3964 
28.8849 
28.4278 
28.0034 
27.6355 
27.2879 
26.9660 
26.6664 
2377 |26.8861 
26.1228 
25.7262|25.8746 
25.4914|25.6398 
25.2686 | 25.4170 
25.0567 |25.2051 
24.8547 |25.0081 
24.6616 /24.8100 
24.4768 | 24.6252 
24.2995 |24.4479 
24.1292 |24.2776 


57 


30.117 
33.3066 
32.1072 
31.1881 
30.3463 
29.6768 |2 
29.0969 
28.5854 
28.1278)28. 
27.7139/27. 


54 55 


34.6479 34.8073 
32.8870)/33.0464 
31.6376/31.7970 
30.6685 |30.8279 
29.8767 |30.0361 
29.2072 |29.3666 
28.6273)|28.7867 
28.1158 |28.2752 
27.6582|27.8176 
27.2443) 27.4037 
26.8664 > .0258 
26.5188 |26.6782 
26.1969) 26.3563 
25.8973 | 26.0567 
25.6170}25.7764 
25.3037 125.5181 
25.1055/25.2649 
24.8707 |25.0301 
24.6479 |24.8073 
24.4360 /24.5954 
24.2340/24.3934 
24.0409 /24.2003 
23.8561}24.0155 
23.6788] 23.8382 
23.5085/23.6679 
23.3446'23.5040 
23.1866 }23.3460 
23.0342 |23.1936 
22.8870) 23. 

22.7446 


50 
33. chs 


51 


34,1514) 
32.3905) 
31.1411 
30.1720 
2|29.8802 
28.7107 
28.1808 
3/27.6193 2 
27 a ial 
7478 
58.3699 
26.0228 
25.7004 
25.4008 
25.1205 
2 | 24.8572 
24.6090 
22|24.3742 
24,1514 
23.9395 
9659 |23.7375 
24/23.5444 
23.3596 
23.1823 
23.0120 
22.8481 


52 


34.8201) 
32.5592| 
31.8098 
30.3407 
29.5489 


53 


134.4855 
32.7246 
31.4752 
30.5061 
29.7143 
98.8794 29.0448 
28.2095) 28.4649 
27.7880 | 27.9534 
'573804/974958 
36.9165 27.0819 
26.5386) 26.7040 
26.1910) 26.3564 
25.8691|26.0345 
25.5695) 25.7349 
25,2892| 95.4546 
95.0259 25.1913 
24.7777 | 24.9431 
24.5429| 24.7083 
24.3201) 24. 4855 
24.1082 24.2736 
23.9062| 24.0716 
93.7131 23.8785 
23.5283| 23.6937 
23.3510!23.5164 
93.1807 [23.3461 
93.0168|23.1822 
22.6901 |22.8588) 23.0242 
22.5377 |22.7064| 22.8718 
29.3905 |22.5592| 22,7246 
22.9481 /99. 4168) 22.5822 
2/22. 1102] 22.2780 |22.4443|22.6067 
21.9766|22. 1453|22.3107|22.4731 
21.8469}22.0156 22. 1810|22.3434 
0 21.7210 |21.8807 |22.0551| 22.2175 
21.5987 |21.7674| 21.9828] 22.0952 
21.3897 |21.5584/21.7238|21.8362 
19° |21.1919|21.3639|21.5826|21.6980|21.8604 
5}21.0791/21.2511]21.4198]21.5852|21.7476 
20 |20.9691|21.1411|21-8098) 21.4752|21.6376 
119 [ 30-8819 21.0350 21.2626 21.3680 21.5304 
21° (20.7575 


23.9653)/24. 
23.8073 /23. 


RQ» 
29.7159 |22.8643 
22.5069] 22.6553 
22.4811|22.6295 
22.3683) 22.5167 
22.2583]22.4067 
22.1511|22.2995 
22.0464/22.1948 


20.9292 |21.0979|21.2633| 21.4257 
520.6559 


20.8270}20.9957 
20.7272 | 20.8959 


320.6296) 20.7983 


20.5341/20,7028 
20.4407 |20.6094 
20.8493/20.5180 
20.2597 |20.4284 
20.1720) 20.3407 
20.0860} 20.2547 


21.1611/21.32385 
21.0613)}21.2237 
20.9637 |21.1261 
20.8682)21.0306 
20.7748 |20.9372 
20.6834) 20.8458 
20.5938 |20.7562 
20.5061 |20.6685 
20.4201 20.5825 


21.6394 
21.5396 
: 21.4420 
21.1900) 21.3465 
21.0966| 21.2581 
21.0052)21.1617 
20.9156 
20.8279 
20.7419 


20.9844 
20.8984 


21.0721)21.225 


21.1881 
21.0521 


21.9442|22.0926 
21.8444 /21.9928 
21.7468)/21.8952 
21.6513}21.7997 
21.5579) 21.7063 
21.4665|21.6149 
21.3769) 21.5253 
21.2892|21.4376 
21.2032|21.3516 


20.9678] 21.1189] 21.2673 
20.8780|21.0291 21.1775 
20.8039} 20.9550) 21.1034 
20.7242) 20.8753/21.0237 
20.6459 20.7970) 20.9454 
20.5691 | 20.7202) 20.8686 


20.0017 |20.1704/ 20.3358 | 20.4982 |20.6576)| 20.8141 
19.9119/20.0806) 20.2460 a 4084|20.5678' 20.7248 
19.6658) 19.8378|20.0065|20.1719 0.4987 20.6502 
-5| 19.5861) 19.7581) 19.9268] 20.0922 20.5705 

19.5078 / 19.6798) 19.8485}20.0139 20.4922 
.5}19.4310) 19.6030] 19.7717) 19.9371 20.4154 


19.8554 
5) 19.2812 

19.2082 
.5| 19.1364 

19.0658 
.5| 18.9963 
32 {18.9279 

.5| 18.8606 
33 118.7948 

5) 18.7290 
34 {18.6646 

.5| 18.6012 
85 |18.5387 
.5|18.4771 
18.4164 
.5| 18.3565 
18.2974 
.5| 18.2391 
18.1816 
*5| 18.1248 
18.0688 
.5 18.0134 


29 
30 
dl 


17.9588 


19.5274 
19.4532 
19.3802 
19.3084 
19.2378 
19.1683 
19.0999 
19.0326 
18.9663 
18.9010 
18.8366 
18.7732 
18.7107 
18.6491 


19.6961 
19.6219 
19.5489 
19.4771 
19.4065 
19.3370 
19.2686 
19.2018 
19.1350 
19.0697 
19.0053 
18.9419 
18.8794 
18.8178 
18.7571 
18.6972 
18.6381 
18.5798 
18.5223 
18.4655 
18.4095 
18.3541 


18.1308 18.2995 


19.8615 
19.7878 
19.7148 
19.6425 
19.5719 
19.5024] 19.6648 
19.4340) 19.5964 
19.8667 | 19.5291 


19.3004/ 19.4628) 19.6 


19.2351} 19.3975 
19.1707} 19.8831 
19.1073} 19.2697 
19.0448} 19.2072 
18.9832) 19.1456 
18.9225/19.0849 
18.8626 19.0250 
18.8035) 18.9659 
18.7452 18.9076 
18.6877 | 18.8501 
18.6309} 18.7933 
18.5749) 18.7373 
18.5195) 18.6819 


18.4649) 18.6278 


‘18. oa 


20.3398 


19.9242 
19.7558 
19. 6885 


18.9432 


20.4935 
20.4193 
20.3463 
20.2745 
20.2039 
20.1844 
20.0660 
19.9987 
19.9324 
19.8671 


20.6446) 20.7980 
20.5704 | 20.7188 
20.497 4/20.6458 
20.4256}20.5740 
20.8550 20.5034 
20.2855 |20.4339 
20.2171) 20.3655 
20.1498 /20.2982 
20.0835) 20.2319 
20.0182) 20.1666 
19.9538) 20.1022 
19.8904 /20.0888 
19.8279) 19.9763 
19.7663) 19.9147 
19.7056) 19.8540 
19.6457 |19.7941 
19.5866) 19.7350 
19.5283] 19.6767 
19.4708) 19.6192 
19.4140) 19.5624 
19.3580) 19.5064 


19.3026) 19.4510 
19. ry 


19.2480) 19.8964 


CLOTH STRUCTURE. 137 


REED OR PICK. 
60 61 62 | 63 64 65 | 66 67 | 68 69 


Nos 
Yarn, 


35.5630) 35.7066) 35.8478] 35.9868] 36. 1236 36.2583 /36.3909|36.5215 36.6502 |36.7770 
33,8021 (33.9457 34.0869 34.2259 34.3627 |34.9774 [34.6300|34. 7606 34.7893 35.0161 
32, 5527 |32.6963 32.8375 32. 9765] 33. 1133 33.2480 [33.3806] 33.5112 33.6399 33.7667 
31 .5830/31.7272| 31,8694 32. 0084/32. 1442] 32.2789|32. 4115) 32.5421 32.6708 32.7976 
30,7918 30.9354 31.0766 31.2156 |31.3524 31.4871 31.6197 31.7503 31.8790 82.0058 
30,122330.2659 30.4071 30. 5461/30. 6829 30.8176 [30.9502|31.0808 31.2095 31.3363 
29,5424|29,6860 29.8272 29. 9662| 30. 1030|30.2377 30.3703) 30.509 30.6296 30.7564 
59.0309 29.1745 29.3157 29.4547 |29. 5915 |29. 7972 99,8588 29.9804 30.1171 30. 2439 
58 5733 28.7169 28.8581 28. 997 1/29. 1339] 29.2686 |29. 4012) 29.5318 29.6605 
28. 1504 28.303) 28.4442 28, 5832 28.7200 28.8547 28.9873] 29.1183 29.2470 29. 
97 7815 27.9251 28.0663 28.2053 28.3421 |28, 4768 28. 6094|28.7400 28.8687 |' 
27.4339|27.5775 27.7187 27 .8577 |27 9045 28. 1202 28.2618] 28.5924 28.5211 
97” 1120)27.2556 27.3988 27 5357 |27 .6726|27 .8073|27 .9399| 28.0705 28.1992 
26,8124|26.9580| 27.0972 27.2362) 27 873027 .5077 |27 .6403|27.7709 27.8996 
28,5321 |26.6757 | 26.8169 26.9559 27 .0927 |27 2274 |27 .8600| 27.4906 27.6193 
28,2688) 26.4124) 26.5536 2, 6926 |26.8294|26.9641 |27 .0967| 27.2273 27.3560] 27 
23.0206 |26.1642| 26.3054 26.4444 26. 5812|26.7159 26.8485 | 26.9791 27.1078 
25,7858 |26.0294126.1706 26.1796] 26. 3464/26 4811 |26.6137|26.7443 26.8730 
25,5630 |25.7066| 25.8478) 25.9868) 26. 123626. 2583 |26.3909| 26.5215 26.6502 
25, 3511|25.4947| 25.6359 | 25.7749] 25. 9117 26. 0464 26. 1790| 26.3096 26.4383 
351491) 25.2927 95.4330 25.5729 25, 7097 25, 8344 25.9770] 26.1076 26.2363] 26. #681 
24..9560/|25.0996| 25.2408 25.3798) 25. 5166 25.6513 25.7839] 25.9145 26.0482 |26, 170 
24.7712) 24.9148) 25.0580 25.1950| 25.3818 25. 4665 25.5991 25.7297 25.8584 55 O52 
24 5939 24.7375) 24.8787 25.0177 | 25. 1545 25. 2892 25.4218 25.5524 25.6811 25.8079 
24.4236 |24.5872| 24.7084) 24.8474 24. 9842) 95. 1189 |25.2515|25.8821 25.5108 25.6376 
24,9597 24.4033) 24.5445 24.5835] 24. 8203124. 9550 25. 0876|25.2182 25.3469 25.4737 
24.1017 |24.2453 24.3805 24.5255 |24. 6623 24.7970 24.9296) 25.0602 25.1889| 25.3157 
23,9493 |24.0929| 24.2341 24.3731) 24.5099 24. 6446 24.7772) 24.9078 25.0365) 25.1633 
23.8021 |23,9457 24.0869) 24.2259| 24.3627 |24. 4974 |24. 6300/24. 7606) 24.8893 25.0161 
23.6597 23.8033) 23.9445] 24.0835) 24. 2203 | 24.3550 /24. 4876] 24.6182 24.7469 24.8737 
23, 5218|23.6654| 23.8066] 23.9466 24. 0824/24. 2071 (24.8497 24.4803 24.6090) 24.7358 
233882 /93.5316| 23.6728) 23.8118 23.9488 |24. 0835| 24.2161) 24.3467 24.4754] 24.6022 
93 2585 23.4021 23.5433) 23.6823) 23.8291 |23,9538| 24.0864) 24.2170) 24.3457 | 24.4725 
23.1326 |93.2762|23.417 4| 23.5564 23.6932 23.8279 |23.9605| 24.0911 24.2198] 24.3466 
93, 1539| 23.2951 |23. 4341 [23.5709 |23.7058 23.8382) 23.9688 24.0975] 24.2243 
929449) 23.0861 | 23.2251 |23.3619|23.4966 23.6292] 23.7598 23.8885] 24.0153 
99,9191 |23.0603 23. 1993] 23. 3361|23.4708 | 23.6034| 23.7340) 23.8627 |23.9895 
99, 8063!22,9475'23,0865| 23.2232 23.357 0|23. 4906123. 6212) 23.7499 23.8767 
99.3963 22,8875 |22. 9765 |23. 1133 23.2470 23.3806] 23.5112) 23.6399) 23.7667 
5192.59] |22.7303 (22.8693 23.0061 23. 1408 23.2734 23.4040 | 23.5827 | 23.€595 
99,4844 22. 6256|22.7646|22. 9014 23.0361 |23.1687 | 23.2993) 23.4280] 23.5548 
993922 92.5234 | 22.6624 |22.7992 22.9339 23. 06C5 23. 1971) 23.3258 23.4526 
999894 |29. 4236 |22.5626|22.6994/ 22.8341 |22.9667 23.0973) 23.2260 | 23.3528 
99, 1848/22, 3260 |22.4650|22.6018 22.7365 22.8691 22.9997 |23. 1284 |23.2552 
99.0893 22, 2305 |22. 3695 |22.5063 22.6410 22.7736 22.9042 |23,0829 23.1597 
21.9959| 22. 1371 22.2761 | 22.4129 22.5476 |22.6802| 22.8108 |22.9325|23.0663 
91.9045 22.0457 |22. 1847|22.3215 22.4562 22.5888 22.7194) 22.8481]22.9749 
91.8149 21.9551 |22.0951|22.2319 22.3566 [22.4992 22.6298) 22.7585| 22.8853 
215836 121.7272 121.8684 |22.0074|22. 1442|22.2789 22.4115 22.5421) 22.6708] 22.7976 
21.4976 |21.6412/21.7824|21.9214|22.0582 22. 1929 22.3255 22.4561|22.5848) 22.7116 
21.4133|21.5569 21.6981 |21.8371 21.9739 22.1086 | 22.2412 22.3718]22.5005| 22.6273 
213235) 21.4671 21.6083  21.7473|21.8841 |22.0188) 22.1514) 22.2820 | 22.4107 22.5375 
21.2494/21.3930 21.5342 | 21.6732|21.8100|21.9447 | 22.0773| 22.2079 | 22.3366 | 22.4634 
21.1697 |21.3133 21.4545 21.5035 21.7303 21.8650| 21.9976 | 22. 1282|22.2569| 22.3837 
21.0914121.2350 21.3762) 21.5152) 21.6520 21.7867 |21.9193| 22.0499 |22.1786|22.3054 
21.0146|21.1582 21.2994| 21.4984 |21.5752) 21.7099 |21.8425| 21.9731 |22.1018]22.2286 
20,9390121.0826 21.2238 21.3628) 21.4996 | 21.6343) 21.7669 21.8975 22.0262) 22.1530 
90), 8648|21.0084 21.1496 | 21.2886) 21.4254 21.5601 |21.6927 | 21.8233 21.9520) 22.0788 
30.7918) 20,93541 21.0766 21.2156) 21.3524 (21.4871) 21.6197 [21.7503] 21.8790] 22.0058 
20.7200|20.8636 21.0048 21.1438) 21.2806) 21.4153 21.5479 |21.6785|21.8072| 21.9340 
20,6494 |20.7930 20.9342 21.0732) 21.2100) 21.3447 |21.4773|21.6079|21.7366)| 21.8634 
20.5799 | 20.7235 20.8647 | 21.0037 21.1405 |21.2752|21.4078| 21.5384) 21.€671|21.7939 
90,5115|20.6551 |20.7963|20.9353| 21.0721 |21.2068] 21.3304 |21.4700|21.5987 | 21.7255 
90, 4442|20.5878 20.7290 | 20.8680) 21.0048|21.1395| 21.2721 |21.4027|21.5314) 21.6582 
20,3779 |20.5215 20.6627 20.8017 | 20.9385 | 21.0732 | 21.2058 |21.38364 | 21.4651/21.5919 
20.3126] 20,4562 20.5974 20.7364 | 20.8732 |21.0079| 21.1405 |21.2711 | 21.3998] 21.5266 
20,2482120,3918 | 20.5330 |20.6720) 20.8088] 20.9435 | 21.0761 |21.2067 |21.3354| 21.4622 
20, 1848120.3284 20.4696 | 20.6086] 20.7454 20.8801 | 21.0127 |21.1433|21.2720| 21.3988 
90), 1223120, 2659 20.4071 20.5461 |20.6829 | 20.8176 |20.9502 21.0808 | 21.2695] 21.3363 
20.0607 {20.2043 20.3455 20.4845 20.6213] 20.7560) 20.8886 21.0192) 21.1479|21.2747 
50.0000|20. 1436 20.2848] 20.4238) 20.5606| 20.6953 |20.8279 20.9585 |21.0872| 21.2140 
'5/19.9401| 20.0837 |20.2249| 20.3639) 20.5007 |20.6354|20.7680 20.8986) 21.0273] 21.1541 
37 |19.8810|20.0246| 20.1558) 20.3048) 20.4416 |20.5763|20.7089 20.8395 | 20.9682} 21.0950 
519.8227 | 19.9863) 20.1075 |20.2465 | 20.3833 |20.5180| 20.6506] 20.7812 | 20.9099 | 21.0367 
38° |19.7652| 19.9088  20.0500|20.1890| 20.3258 |20.4605| 20.5931 |20.7237 |20.8524| 20.9792 
5] 19.7084] 19.8520|19.9932| 20. 1322 20.2690|20.4037 |20.5363| 20.6669 20.7956) 20.9224 
39° |19.6524| 19.7960 19.9372) 20.0762 20.2130 |20.8477 |20.4803 |20.6109| 20.7396] 20.8664 
5119:5970119.7.406| 19.8818 20.0208|20.1576 20.2923 20.4249 |20.5555| 20.6842|20.8110 
19.5424) 19.6860) 19.8272) 19.9362] 20.1030 20.2377 |20.3703 20.5009 20.6296 | 20.7564 


or 
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Nos. 
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36.9020 
30.1411 
33.8917 
32.9226 
32.1308 
31.4613 
50.8814 
30.3699 
29.9123 
29.4984 
29.1205 
28.7729 
28.4510 
28.1514 
27.8711 
27.6078 
27.3596 


o 


or 


Oo. co * On fF OO DY eH 


28.9920 
23.6901 
26.4881 
28.2950 
26.1102 
25.9329 
25.7626 
25.5987 
25.4407 
25.2883 
25.1411 
24.9987 
24.8608 
24.7272 
24.5975 
24.4716 
24.3493 
24.1403 
24.1145 
24.0017 
23.8917 
23.7845 
23.6798 
23.5776 
23.4778 
23.3802 
23.2847 
23.1913 
23.0999 
23.0103 
22.9226 
22.8356 
22.7523 
22.6625 
22.5834 
22.5087 
22.4304 
22.3536 
22.2780 
22.2038 
22.1308 
22.0590 
21.9384 
21.9189 
21.8505 
21.7832 
21.7169 
21.6516 
21.5872 
21.5238 
21.4613 
21.3097 
21.3390 
21.2791 
21.2200 
21.1617 
21.1042 
21.0474 
20,9914 
20.9360 
40. }20.8814 


eS 
i) 


— 
e 
OCCU OF, NOTE OC ot a OGn OF 


Fe Ee ee Se eS Ee 
2 Oo oH RF wD 
OC OC OF OC Ot - Or 


e 
oO 


3) 
5 


~) 


wo wo 
= © 


cw co) wi ¢ 
S8BSSBRRS 


cw 
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27.1248|27 


37.0252 
35.2643 
34.0149 
33.0458 
32.2540 
31.5845 
31.0046 
30.4931 
30.0355 
29.6216 
29.2437 
28.8961 
28.5742 
28.2746 
27.9943 
27.7310 
27.4828 
2480 
27.0252 
26.8133 
26.6113 
26.4182 
26.2334 
26.0561 
25.8858 
25.7219 
25.5639 
25.4115 
25.2843 
25.1219 
24.9840 
24.8504 
24.7207 
24.5048 
24,4725 
24.2635 
24,2377 
24.1249 
24.0149 
23.9077 
23.8030 
23.7008 
23.6010 
23.5034 
23.4079 
23.3145 
23.2231 
23.1335 
23.0458 
22.9598 
22.8755 
22.7857 


22.7116/22 


22.6319 
22.5936 
22.4768 
22.4012 
22.3270 
22.2540 
22.1822 
22.1116 
22.0421 
21.9737 
21.9064 
21.8401 
21.7748 
21.7104 
21.6470 
21.5845 


21.0046 


CLOTH STRUCTURE. 


37.1466 
35.3857 |é 
34.1363 
33.1672 


REED OR PICK. 


32.3754,32. 


31.7059 
31.1260 
30.6145 
30.1569 


29.3651 
29.0175 
28.6956 
28.3960 
28.1157 
27.8524 


27.3694 
27.1466 
26.9347 
26.7327 
26.5396 
26.3548 
26.1775 
26.0072 
25.8433 
25.6853 
25.5329 
25.3857 
25.2433 
25.1054 
24.9718 
24.8421 
24.7162 
24.5939 
24.3849 
24,3591 
24.2463 
24,1363 
24.0291 
23.9244 
23.8222 
23.1224 
23. 6248 
23.5293 
23. 4359 
23.3445 
23.2549 
23.1672 
23.0812 
22.9969 
22.9071 
8330 
22.7333 
22.6750 
22. 5982 
22.5226 
22.4484 
22.3754 
22.3036 
22.2330 
22.1635 
22.0951 
22.0278 
21.9615 
21.8962 
21.8318 
21.7684 
21.7059 
21.6443 
21.5836 
21.5237 


2}21.4646 


21.4063 
21.3488 
21.2920 
21.2360 
21.1806 
21.1260 


29.7430)¢ 


27 .6042)27 


99.4850 
29.1874 
28.8155 
28.5159 
28.2856 
27.9728 
7241 
27.4893 
27.2665 
27.0546 
26.8526 
26.6595 
26.4747 
26.2974 
26.1271 
25.9632 
25.8052 
25.6528 
25.5056 
25.3632 
25.2253 
25.0917 
24.9620 
24.8861 
24.7138 
24.5048 
24.4790 
24.3662 
24.2562 
24.1490 
24.0448 
23.9421 
23,8423 
23.7447 
23. 6492 
23, 5558 
23. 4644 
23.8748 
23.2871 
23.2011 
23.1168 
23.0270 
22. 9529 
22.8782 
22.7949 
22.7181 
22.6425 
22.5683 
22.4953 
22.4235 
22.3529 
22.2834 
22.2150 
22.1477 
22.0814 
22.0161 
21.9517 
21.8823 
21.8258 
21.7642 
21.7035 
21.6436 
21.5845 
21.5262 
21.4687 
21.4119 
21.8559 
21.3005 


21.2459 


30.8525 
30.8949 
29.9810 
29.6031 
29.2595 
28.9336 
28.6340 
28.3537 
28.0904 
27 8422 
27.6074 
27.3446 
27.1727 
26.9707 
26.7776 
26.5928 
26.4155 
26.2452 
26.0813 
25.9233 
25.7709 
25.6237 
25.4813 
25.3434 
25.2098 
25.0801 
24.9542 
24.8819 
24.6229 
24.5971 
24.4843 
24.3743 
24.2671 
24.1624 
24.0602 
23.9604 
23.8628 
23.7673 
23.6789 
23.5825 
23. 4929 
23, 4052 
23.8292 
23.2349 
23.1451 
23.0710 
22.9913 
22.9130 
22.8362 
22.7606 
22.6864 
22.6134 
22.5416 
22.4710 
22.4015 
22.3331 
22.2658 


22.1995) 22 


22.1342 


22.0698) 22 


22.0064 
21.9439 
21.8823 
21.8216 
21.7617 
21.7026 
21.6443 
21.5868 
21.5300 
21.4740 
21.4186 
21.8640 


37.5012 
35.7403 
34. 4909 
33.5218 
32.7300 
32.0605 
31.4806 
30.9691 
30.5115 
30.0976 
29.7197 
29.3721 
29.0502 
28.7506 
28.4708 
28.2070 
27.9588 
27.7240 
27.5012 
27.8893 
27.0878 
26.8942 
26.7094 
26.5321 
26.3618 
26.1979 
26.0399 
25.8875 
25.7403 
25.5979 
25.4600 
25.8264 
25.1967 
25.0708 
24.9485 
24.7595 
24.7137 
24.6009 
24.4909 
24.3837 
24.2790 
24.1768 
24.0770 
23.9794 
23.8839 
23.7905 
23.691 
23.6095 
23.5218 
23.4858 
23.3515 
23.2617 
23.1876 
23.1079 
23.0296 
22.9528 
22.8772 
22.8030 
22.7300 
22.6582 
22.587 
22.5181 
22.4497 
22.8824 
3161 
22.2008 
1864 
22.1230 
22.0605 
21.9989 
21.9382 
21.8783 
21.8192 
21.7609 
21.7034 
21.6466 
21.5906 
21.5352) 
21.4806) 


37.6163 
35.7504 
34.6060 
33.6369 
32.8451 
32.1756 
31.5957 
31.0842 
30.6266 
30.2127 
29.8348 
29.4872 
29.1653 
28.8657 
28.5854 
28.8221 
28.0739 
27.8391 
27.6163 
27.4044 
27.2024 
27.0093 
26.8245 
26.6472 
26.4769 
26.3130 
26.1550 
26.0026 
25.8554 
25.7130 
25.5751 
25.4415 
25.3118 
25.1859 
25.0636 
24.8546 
24.8288 
24.7160 
24.6060 
24.4988 
24.3941 
24.2919 
24.1921 
24.0945 
23.9990 
23.9056 
23.8142 
23.7246 
23.6369 
23.5509 
23.4666 
23.8768 
23.3027 
23.2280 
23.1447 
23.0679 
22.9923 
22.9181 
22.8451 
22.7188 


6/22.7027 


22.6332 
22.5648 
22.4975 
22.4312 
22.3659 
22.8015 
22.2381 
22.1756 
22.1140 
22.0533 
21.9934 
21.9343 
21.8760 


21. ‘5957 


37.7298 
35.9689 
34.7195 
33.7504 
32.9586 
32.2891 
31.7092 
31.1977 
30.7401 
30.3262 
29.9483 
29.6007 
29.2788 


98, 9792|29. 


28.6989 
28.4356 
28.1874 
27,9526 
27.7298 
27.5179 
27.3159 
27.1228 
26.9380 
26.7607 
26.5904 
26.4265 
26.2685 
26.1161 
25.9689 
25.8265 
25.6886 
25.5550 
95.4253 
25.2994 
25.1771 
24.9681 
24.9493 
24.8295 
24.7195 
24.6123 
24.5976 
24.4054 
24.3056 
24.2080 
24.1125 
24.0191 
23.9277 
23.8381 
23.7504 
23.6644 
23.5801 
23.4903 
93.4152 
93.3865 
23.2582 
93.1814 
93.1058 
23.0316 
22.9586 
29.8868 
998162 
99.7467 
99.6783 
99.6110 
99.5447 
29.4794 


22.4150 |22 


22.3516 
22.2881 


22.2275 )2 


22.1658 
22.1069 
22.0478 


21.9895 | 
21.9320 


21.8752 


(21.8192 


3 21.7638 


21.7092 | 


28.2995) 28.4101 
28.0647 |28.1753 
27.8419)}27.9525 
27.6300/27.7406 
27.4280 
27.2349 
27.0501 
26.8728 
26.7025 
26.5886 
26.3806 
26.2282 
26.0810 
25.9886 
25.8007 
25.5671 
25.5874 
25.4115 
25.2892 
25.0802 
25.0544 
24.9416 
24.8316 
24.7244 
24.6192 
24.5175 
24.4177 
24.8201 
24.2246 
24.1312 
24.0398 
23.9502 
23.8625 
23.7765 
23.6922 /23. 
23.6024|23. 
23.5283 
23.4486 
23.3703 
23.2935 
23.2179 
23.1437 
a a 


91.8213 21.9319. 


Nos. 


Yarn, 


| 


38.0618 |38.1697 
36.3009) 36.4088 
35.0515|35.1594 
34.0824/34.1903 
33.2906 |33.3985 


32.0412/32.1491 
31.5297 |31.6376 
31.0721|31.1800 
30.6582 30.7661 
30.2803)30.3882 
29.9327 |30.0406 
29.6108 |29.7187 
29.3112/29.4191 
29.0309 }|29.1388 
28.7676 | 28.8755 


CLOTEL STRUCT ORE, 


32.6211 /32.7290| 32. 


REED OR PICK, 


38.5884/38.6900 
36.8275 |36.9204 
35.5781|35.6797 
34,6090/34.7186 
33.8172|33.9188 
33.1477 |38.2493 
32.5678|32. 6694 
32.0563|32. 1579 
31.5987 31.7003 
31.1848)31.2864 
30.8069|30. 9085 
30.4593|30.5609 
30. 1374|30.2390 
29. 8378|29.9304 
29. 5575|29. 6591 
29 .2949/99, 3958 


87 


38.7904 
37.0295 
35.7801 
34.8110 
34.0192)/34.1185 
33.3497 |33.4490 
32.7698) 32 

32.2583 
31.8007 
31.3869 /31. 
31.0089) 31. 
80.6613) 30. 
30.3394)|30. 
30.0398 
29.7695 
29.4962 


838 


38.8897 
37.1288 
35.8794 
34.9103 
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89 


38.9878 
37.2269 
35.9775 
35.0086 
34.2166 
33.5471 
32.9672 
32.4557 
31.9981 
31.5842 
31.2063 
80.8587 
30.6368 
80.2372 
29.9569 
29.6936 


5 OO. SE QA. Or me OR Oa ok 


29.4454 
29.2106 
28.9878 
28.7759 
28.5739 
28.3808 
28.1960 
28.0187 
27.7484 
27.6845 
27.5265 
27.3741 
27.2269 
27.0845 
26.9466 
26.8180 
26.6833 
3|26,5574 
26.4851 
26.2261 
26.2008 
26.0875 
25.9775 
25.8703 
25.7656 
25.6634 
25.5686 
25.4660 
25.3705 
25.2771 
25.1857 
25.0961 
25.0084 
24.9224 
24.8381 
24.7483 
24.6742 
24.5945 
24.5162 
24.4394 
24.3638 
24.2896 
24.2166 
24.1448 
24.0742 
24.0047 
23.9863 
23.8690 
23.8027 
23.7874 
23.6780 
23.6096 
23.5471 
23.4855 
23.4248 
23.8649 
23,3058 
23.2475 


29,2480 
29.0132 
28.7904 
98.5705 
28.8765 
98.1834 


28.5194 |28.6273|28.7339 
28.2846 |28.3925| 28.4991 
28.0618 | 28.1697 | 28.2763 
27.8499 |27.9578) 28.0644) 2 
27.6479 | 27.7558 | 27.8624 
27.4548 | 27.5627 |27.6693 
27.2700|27.3779 27.4845 
27.0927 '27.2006|27.3072)27. 
26.9224 | 27.0303 27.1369) 27. 
. 26.8664) 26.9730) 2 
26.7084) 26.8150 
26.5560) 26.6626 
26.4088 | 26.5154 
26.2664 | 26.3730 
26.1285) 26.2351 
25.9949 |26.1028 
5.8652 |25.9731 
25.8472 


29 .0460|29. 1476 
28.8112|28.9128 
28.8497 |28.6900 
28 .8765|28. 4781 
28.1745}/28.2761 
27.9814/28.0830 
27.7966 27 .8982|27.9986 
27 6193] 27.7209 /27.8213'2 
27 .8490| 27.4506 | 27.5510 
27 .2851!27 8867 |27.4871 
27.1271 |27 2287 |27.3291 
26.9747 |27 0763/27 .1767|2 
26.8275) 26.9291 |27.0295 |2 
26 .6851 | 26.7867 |26.8871 
26 5472) 26.6488 |26.7492|2 
26.4136 | 26.5152 26.6156 
26 .2839 | 26.8855 |26.4859 
26 .1580| 26.2596 | 26.8600 
26.0357 |26. 1873) 26.2878 
25 8267 |25.9283 | 26.0287 
25 .8009 | 25. 9025 |26.0029!2 
8/25 .6881 | 25.7897 |25.8901|2 
25 5781) 25.6797 |25.7801 
25 .4709) 25.5725 /25.6729 
25 8662/25. 4678 | 25.5682 
25 .2640/25.3656 |25.4660 
25. 1642) 25. 2658 | 25.3662 
25.0666) 25. 1682| 25.2686 
24.9711 |25.0727 |25.1731 
24.8777 |24. 9793 | 25.0797 
24.7863 | 24.8879] 24.9883 
24.6967 |24.7983| 24.8987 
24.6090) 24.7106 |24.8110 
4.4202| 24.5230) 24.6246) 24.7250 
24 .8359| 24. 4387 |24.5403 | 24.6407 24.7400 
24,2461 |} 24.8489 24.4505 24.5509 D4 6502 
24.1720 24.2048) 24.3764 24.4768) 24.5761 
3/24, 0923 24.1951 |24. 2967 |24.8971/24.4964 
94,0140 24.1168) 24.2184 24.8188) 24.4181 
23 9372 24.0400/24.1416| 24.2420) 24.3413 
93 8616 23.9644) 24.0660|24.1664/24.2657 
93,7874 23.8902) 23.9918 | 24.0922) 24.1915 
93.7144 |23.8172) 23. 9188|24.0192/24.1185 
93 6426 23.7454 23. 8470 | 23.9474 /24.0467 
93.5720 23.6748] 23.7764 23.8768] 23.9761 
93 5025) 23.6053 | 23. 7069) 23.8073 | 23.9066 
93 43.41 |23.5369 | 23. 6385) 23.7389 | 23.8382 
93 3668 23.4696) 23. 5712|23.6716|23.7709 
5|23.3005 23.4033) 23.5049 | 23.6053 /23.7046 
23.2352 23.3380) 23. 4396 23.5400) 23.6393, 
93.1708 23.2736) 23.8752 | 23.4756 | 23.5749, 
93.1074 23.2102) 23.3118 | 23.4122|28.5115, 
23.0449 23.1477 | 23.2493 | 23.8497 |23.4490 
322.9833 |23.0861 |23. 1877 |23.2881 |23.3874 
92,9226 23.0254 |23. 1270 | 23.2274 | 23.8267 
99.7587 | 92.8627 |22.9655 23.0671 |23.1675|23.2€68 
22.6996 | 22.8036 22.9064 23.0080 23.1084 /23.2077 
22.6413 22.7453 99.8481 | 92.9497 23.0501 |23. 1494 
‘22.3719 |22.4785 | 22.5838 22.6878 22.7906 |22. 8922 22.9926 |23.0919 23.1900 
72| 22.8151 |22.4217 |22.5227 |22.6310|22.7338 99.8354 |22.9358|28, 0351/23, 1882 
99,2591 | 22.3657 22.47 10|22.5750 |22.6778 22.7794 22.8798 22.9791 | 23,0772 
992037 |22.3103 22.4156 22.5196 22.6224 22.7240 22.8244 | 22.9287 23,0218 
2/22.1491 | 22.2557 22.3610 22.4650 22.5678 22.6694 22.7698 22.8691 22.9672 
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Oo 
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5 33. ‘0259 8. 
22.9615) 23. 
22.8981) 23. 
22.8356) 
22.7740 
22.7133 
99, 5.468) 22.6534 
29 A877 99. 5943) 
E 29. 4294/22, 5360) 
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39.0849 
37.3240 
36.0746 
35. 1055 
34.3137 
33.6442 
33.0643 
32.5528 
32.0952 
31.6813 
31.3084 
30.9558 
30.6339 
30.3346 
30.0540 
29.7907 
29.5425 
29.3077 
29.0849 
28.8730 
28.6710 
28.4779 
28.2931 
28.1158 
27.9455 
27.7816 
27.6236 
27.4712 
27.3240 
27.1816 
27.0437 
26.9101 
28.7804 
26.6545 
26.5322 
26.3232 
26.2974 
26.1846 
26.0746 
25.9674 
25.8627 
25.7605 
25.6607 
25.5631 
25.4676 
25.3742 
95.2828 
95.1932 
25.1055 
25.0195 


39.1808) 39.2758 


37.4199 
36.1705 
35.2014 
34.4096 
33.7401 
33.1602 
32.6487 
32.1911 
81.7772 
31.3993 
31.0517 
30.7298 
30.4302 
30.1499 
29.8866 
29.6384 
29,4036 
29.1808 
28,9689 
28.7669 
28.5738 
28.3390 
28.2117 
28.0414 
27.877 

27.7195 
27.5671 
27.4199 
7.2775 
97.1396 
27,0060 
26.8763 
26.7504 
26.6281 
26.4191 
26.3933 
26.2805 
26.1705 
26.0624 
25.9577 
25.8555 
25.7557 
25.6581 
25.5626 
25.4692 
25.3778 
25.2882 
25.2005 
25.1145 
25.0302 
24.9404 
24.8663 
24.7866 


3/24.7083 


24.6315 
24.5559 
24.4817 
24.4087 
24.3369 
24.2663 
24.1968 


34/24.1284 


24.0611 
23.9948 
23.9295 
23.8651 
23.8017 
23.7392 
23.6776 
23.6169 
23.5570 
23.4979 
23.4396 
23.3821 
23.8253 
23.2693 
23.2139 
23.1593 


37.5149 
36.2655 
35.2964 
34.5046 
33.8351 
33.2552 
32-7437 
32.2861 
31.8722 
31.4943 
31.1467 
30.8248 
30.5252 
30.2449 
29.9816 
29.7334 
29.4986 
29.2758 
29.0639 
28.8619 
28.6688 
28.4840 
28.3067 
28.1364 
27.9729 
27.8145 
27.6621 
27.5149 
27.8725 
27.2346 
27.1010 
26.9718 
26.8454 
26.7231 
26.5141 
26.4883 
26.3755 
26.2655 
26.1583 
26.0536 
25.9514 
25.8516 
25.7540 
25.6585 
25.5651 
25.4737 
25.3841 
25.2964 
25.2104 
25.1261 
25.0363 
24.9622 
24.8825 
24.8042 
24.7274 
24.6518 
24.5776 
24.5046 
24.4828 
24.3622 
24.2927 
24.2248 
24.1570 
24.0907 
24.0254 
23.9610 
23.8976 
23.8351 
23.7785 
23.7128 
23.6529 
23.5938 
23.5355 
23.4780 
23.4212 
23.3652 
23.3098 
23.2552 


39.3697 
37.6088 
36.3594 
35.3908 
34.5985 
33.9290 
33.3491 
32.8376 
32.3800 
31.9661 
31.5882 
31.2406 
30.9187 
30.6191 
30.3388 
30.0755 
29.827! 

29.5925 
29.3697 
29.1578 
98.9558 
28.7627 
28.577 

28.4006 
28.2303 
28.0664 
27.9084 
27,7560 
27.6088 
27,4664 
27,3285 
27,1949 
27.0652 
26.9393 
26.8170 
26.6080 
26.5822 
26.4694 
26.3594 
26.2522 
26.1475 
26.0453 
25.9455 
25.8479 
25.7524 
25.6590 
25.5676 
25.4780 
25.3903 
25.3043 
25.2200 
25.1302 
25.0561 
24.9764 
24.8981 
24.8213 
Q4,7457 
24.6715 
24.5985 
24.5267 
24.4561 
24.3866 
24.3182 
24,2509 
24.1846 
24.1193 
24.0549 
23.9915 
23.9290 
23.8674 
23.8067 
23.7468 
23.6877 
23.6204 
23.5719 
23.5151 
23.4591 
23.4037 
23.3491 


39.4626 
37.7017 
36.4523 
35.4832 
34.6914 
34.0219 
33.4420 
32.9305 
32.4729 
32.0590 
31.6811 
31.3335 
31.0116 
30.7120 
30.4317 
30.1684 
29.9202 
29.6854 
29.4626 
29.2507 
29.0487 
28.8556 
28.6708 
28.4935 
28.3232 
28.1593 
28.0018 
27.8489 
27.7017 
27.5593 
27.4214 
27.2878 
27.1581 
27.0822 
26.9099 
26.7009 
26.6751 
26.5623 
26.4528 
26.3451 
26.2404 
26.1382 
26.0384 
25.9408 
25.8453 
25.7519 
25.6605 
25.5709 
25.4832 
25.3972 
25.3129 
25.2231 
25.1490 
25.0693 
24.9910 
24.9142 
24.8386 
24.7644 
24.6914 
24.6196 
24.5490 
24,4795 
24.4111 
24,3488 
24.2775 
24.2122 
24.1478 
24.0844 
24.0219 
23.9603 
23.8996 
23.8397 
23.7806 
23.7223 
23.6648 
23.6080 
23.5920 
23.4966 
23.4420 


39.5545 
37.7936 
36.5442 
35.5751 
34.7833 
34,1138 
33.5339 
33.0224 
32.5648 
32.1509 
31.7730 
31.4254 
31.1035 
30.8039 
30.5236 
30.2603 
30.0121 
29.7778 
29.5545 
29.3426 
29.1406 
28.9475 
28.7627 
28.5854 
28.4151 
28.2512 
28.0982 
27.9408 
27.7936 
27.6512 
27.5183 
27.3797 
27.2500 
27.1241 
27.0018 
26.7928 
26.7670 
26.6542 
26.5442 
26.4370 
26.3823 
26.2301 
26.1303 
26.0327 
25.9372 
25.8438 
25.7524 
25.6628 
25.5751 
25.4891 
25.4048 
25.3150 
25.2409 
25.1612 
25.0829 
25.0061 
24.9305 
24.8563 
24.7833 
24.7115 
24.6409 
24.5714 
24.5030 
24.4357 
24.3694 
24,3041 
24.2397 
24.1763 
24.1138 
24.0522 
23.9915 
23.9316 
23.8725 
23.8142 
23.7567 
23.6999 
23.6439 
23.5885 
23.5339 


96 


39.6454 
37.8845 
36.6351 
35.6660 
34.8742 
34.2047 
33.6248 
33.1133 
32.6557 
32.2418 
31.8639 
31.5163 
31.1944 
30.8948 
30.6145 
30.8512 
30.1030 
29.8682 
29.6454 
29.4335 
29.2315 
29.0384 
28.8536 
28.6763 
28.5060 
28.3421 
28.1841 
28.0317 
27.8845 
20.7421 
27.6042 
27.4706 
27.3409 
27.2150 
27.0927 
26.8837 
26.8579 
26.7451 
26.6851 
26.5279 
26.4232 
26.8210 
26.2212 
26.1236 
26.0281 
25.9347 
25.8483 
25.7537 
25.6660 
25.5800 
25.4957 
25.4059 
25.3318 
25.2521 
20.1738 
25.0970 
25.0214 
24.9472 
24.8742 
24.8024 
24.7318 


24.6623) 2 


24.5939 
24.5266 
24.4603 
24.8950 
24.8306 


24.2672)2 


24.2047 
24.1431 
24.0824 
24.0225 
23.9634 
23.9051 
23.8476 
23.7908 
23.7348 
23.6794 
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39.7304 
37.9745, 
36.7251 
35.7560) 
34.9642| 
34.2947 
33.7148 
33.2033 
32.7457 
32.8318 
31.9539) 
31.6063 
31.2844 
30.9848 
30.7045 
30.4412 
30.1930 
29.9582 
29.7354 
29.5285 
29.8215) 
29.1284 
28.9436 
28.7663 
28.5960) 
28.4821 
28.2741 
28.1217 
27.9745 
27.8821 
27.6942) 
27.5606 
27.4309 
27.3050 
27.1827 
26.9737 
26.9479 
26.8851 
26.7251 
26.6179 
26.5132 
26.4110 
26.3112 


24.2331 
24.1724 
24,1125 
24.0534 
23.9951 
23.9376 
23.8808 
23.8248 
23.7694 


98 


99 


100 


39.8245 
38.0636 
36.8142 
35.8451 
35.0533 
34.3838 
33.8039 
33.2924 
32.8348 
32.4209 
32.0430 
31.6954 
31.3735 
31.0739 
30.7936 
30.5303 
30.2821 
30.0473 
29.8245 
29.6126 
29.4106 
29.2175 
29.0327 
28.8554 
28.6851 
28.5212 
28.8632 
28.2108 
28.0636 
20.9212 
27.7883 
27.6497 
27.5200 
27.3941 
27.2718 
27.0628 
27.0370 
26.9242 
26.8142 
26.7070 
26.6023 
26.5001 
26.4003 
26.3027 
26.2072 
26.1188 


25.9828 
25.8451 
25.7591 
25.6748 
25.5850 
25.5100 
25.4312 
25.8529 
25.2761 
25.2005 
25.1268 
25.0533 
24.9815 
24.9109 


24,8414 
24.7730 
24.7057 
24.6394 
24.5741 
24.5097 
24.4463 
24.3838 


23.6248 


23.7148 


39.9127 
38.1518 
36.9024 
35.9333 
35.1415 
34.4720 
33.8921 
33.3806 
32.9230 
32.5091 
32.1312 
31.7836 
31.4617 
31.1621 
30.8818 
30.6185 
80.3703 
30.1355 
29.9127 
29.7008 
29.4988 
29.3057 
29.1209 
28.9436 
28.7733 
28.6094 
28.4514 
28.2990 
28.1518 
28.0094 
27.8715 
27.7379 
27.6082 
27.4823 
27.8600 
27.1510 
27.1252 
27.0124 
26.9024 
26.7952 
26.6905 


96.0224|26. 


24.7989 
24.7276 
24.6623 
24.5979 
24.5345 
24.4720 
24.4104 
24.3497 
24.2898 
24.2307 
24.1724 
24.1149 
24.0581 
24.0021 
23.9467 
23.8921 


40.0000 
38.2391 
36.9897 
36.0206 
35.2288 
34.5593 
33.9794 
33.4679 
33.0103 
32.5964 
82.2185 
31.8709 
31.5490 
31.2494 
30.9691 
30.7058 
30.4576 
30.2228 
30.0000 
29.7881 
29.5861 
29.3930 
29.2082 
29.0309 
28.8606 
28.6967 
28.5387 
28.3863 
28.2391 
28.0967 
27.9588 


27.8252 FF 


27.6955 
27.5696 
27.4473 
27.2383 
27.2125 
27.0997 
26.9897 
26.8825 
26.7778 
26.6756 
26.5758 
26.4782 
26.3827 
26.2893 
26.1979 
26.1083 
26.0206 
25.9846 
25.8503 
25.7605 
25.6864 
25.6067 
25.5284 
25.4516 
25.3760 
25.3018 
25.2288 
25.1570 
25.0864 
25.0169 
24.9485 
24.8812 
24.8149 
24.7496 
24.6852 
24.6218 
24.5593 
24.4977 
24.4370 
24.3771 
24.3180 
24.2597 
24.2022 
24.1454 
24.0894 
24.0340 


23.9794 


ee 
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At request of an interested overseer we are printing Multi- 
. plication Tables giving products of numbers 1 to 100 multiplied 

against numbers 1 to 12 inclusive. ‘To use the table, find the 
number to be multiplied in the left column and follow its hori- 
zontal line till a number is reached directly under the multi- 
plier. For instance, to multiply 469, find 46 in left column 
and follow along to column headed 9 where the answer, 414 
appears. 

To get products not in table simply subdivide into divisions 
that are in table and multiply sections together by table. 

For instance, to multiply 97 X 4326 


Note that 4326 is made up as follows: 4000 
300 

20 

6 


Find 974 in table and add three ciphers=388000 


“Sil dl ne yO °° vy == 29100 
Daa s®.:-* Gian OO om nossa LOA 
Dies cS =k OOS 
add together = 419622 answer 
Another example: to multiply 1257x6709 __ 
Subdivide both as follows : 1200 6700 6000 
57 9 - 700 
9 
12006700 in table = 8040000 
SAO Rae cre 6 = 10800 
576000 = = 342000 
BI S100. = ' $9900 
AGG SLA: a tet i 513 


add => 8433213 answer 


There are other methods and uses which will readily sug- 
gest themselves. There are practical machines now for sale 
which are of great assistance for numerous or complicated 
mathematical computation. 
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To multiply fractions reduce first to decimals. The follow- 
ing tables may assist : 


fae 0625 
9216 18 ee 125 
32163) 1875 
4-16 =28—14= 125 
5G 13125 
6-16 = 3-8 = 375 
T7216 A875 
8518 me 4 Oa 0 ee 
aS fie 5625 
10-16 = 6-3 625 
Viel Ge 6875 
12-16 = 6-8 = 34= 75 
13-16 = 18125 
14516 7-8 875 
1.16 = .9375 
1-12 .0833 + 
9-12 = 1-6 = 1666+ 
3-12 = 1-4 = 25 
4019 22-6 ee doo ae 3333+ 
5-12 = 4166-4 
6-19 = 3-6 = 1-2 = 5 
abi 5833-4 
Usp eae: pe ee .6666-L 
9-12 = 3-4 — 75 
10-12 = 5-6 = 8333-4 
11219 == 9166-4 


Example: to find product of 2 3-48 1-2 


2 3-4 = 2.75 subdivide 2.70 8.0 
8 1-2 = 8.5 05 5 


Point off as many decimal places as there are figures on 
right side of point in both multiplier and multiplicand. 


2.70X 8.0 by table = 21.600 


2.70X .5 f 1.350 
. 05X 8.0 ah .040 
05 X .5 ee 025 


add = 23.015 answer 
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To multiply fractions not reduced to decimals multiply the 
numerators and the denominators by each other, thus : 
135 65 


13-16 5-8 = ae answer 
16x«8 122 


Decimal equivalents of money : 


one cent ==, & OL 
ten cents eae LO 
twenty-five cents = $ .25 
fifty cents — = $ .50 
seventy-five cents = $ .75 
one dollar = $1.00 


Percentage is a very common method of expressing values 
but very often misunderstood. Percentage is a ratio between 
the arbitrarily chosen number 100 and the percentage itself. 
For instance, 10 is 10 per cent. of 100 but.it is 20 per cent. of 50 
because 20 bears the same ratio to 10 that 100 does to 50. 

If a loom runs 189 picks per minute it is 8 per cent. faster 
than one which runs at 175 because there are 14 picks differ- 
ence, and 14 is to 175 as 8 isto 100. To find the answer we 
divide 14 by 175 and disregard the decimal point. 
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}/ 189 


| 201 
| 204 


| 267 | 


> | 294 


MULTIPLICATION FABLE S. 


204 | 
208 | 
212 
216 
220 | 
224 | 
228 | 
232 
236 
240 
244 
248 
252 
256 | 
260. 
264 
268 | 
272 | 
276. 
280 | 
284 
288 
292 
296 | 
300 
304 
308 
312 | 
316 


162 | 
165 | 
168 | 
171 | 
174 | 
177 
180 | 
183 
186 


192 


195 
198 


207 
210 
213 
216 
219 
222 
225 
228 
231 
234 
237 
240 
243 
246 
249 | ¢ 
252 
255 
258 | ¢ 
261 | ¢ 
264 | 35: 


270 | 
273 | § 
276 | § 
279 
282 | ; 
285 
988 | ; 
291 | 

392 
297 396 


oo 
or) 
S 


300 400 


255 
260 
265 
270 
275 
280 
285 


306 
312 
318 


330 


342 


324 | 


| 336 | 
399 | 
| 464. | 5 


290 | 348 | 


295 


305 366 
310 | 372 
315 378 
320 384 
325 390 
330 396 
335 402 
340 | 408 
345 
350 | - 
B55 
360 
365 
370 
375 
380 | « 
385 
390 
395 
400 
4065 | « 
410 
415 
420 
425 | § 
430, 
435 
440 | 
445 | 
450 |: 
455 
460 | § 
4655 
470 | 564 
475 
480. 
485 
490 
495 | i 
500 


| 854 | 
300 360. 


6|7| 


| 


357 
364 
371 
378 
385 
392 


406 
413 
420 
427 
434. 
441 


| 424 | 
| 432 | 
440 — 
| 448 | 


448 | 
1520 | § 


455 


462 
469 


476 
483 


490 


497 


504 | 576 
511 | 584 
518 


525 
532 


560 
567 
574 


581 | 
| 588 


595 
602 
609 
616 
623 


630 | 
3 | 637 | 


| 552 


592 


2 | 539 | 
546 
553 | 
640 


| 472 


644 | 
651 | 
658 | 
665 | 
672 | 
679. 
686 


693 | 792. 
700 | 800 


8 


408 


416 


456 | § 


480 
A488 | é 


496 | 
H0L |! 
512 | & 


Ou 
~J 
ion) 


528 
536 
544. 


560 
568 


> 
nS 
Go 


600. ¢ 
608 | 
616 
624. 
632 


648 | 729 | 
656 | 
664 | 747 | 
672 | 756 | 
680 765 | 
688 | 774 | 


696.| 783 | 
704 | 792 | 
712 | 801 | 
720 810, 
728 | 819 | 
736 | 828 | 
744 | 837 | 
752 | 846 
760 | 855 | 
768 | 864. | 
776 | 873 | 
784 | 882 | 
89] | 
900 | 


990 
1000 


1012 
1023 
1034 
1045 
1056 
1067 
1078 
1089 
1100 


t | 
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OUR STYLES OF SPINDLES. 


“Tf an improvement is found it will probably be discovered by 
those whose education in this line has been most complete.’’—Tex- 
tile Texts, 1908 edition. 

We are now entering the third era in the history of our 
spindle business; or rather, that of the Sawyer Spindle Com- 
pany as handled by our Company as sole agents. The Sawyer 
spindle period marked the first era, a period which saw the ab- 
solute overthrow of the early, common type, and an exciting 
battle for favor between the Sawyer, the Pearl, and the early 
Rabbeth type. The litigation of this period was continuous, 
expensive and picturesque. The final triumph of the Sawyer 
marked the opening of a second era, as its success stimulated 
experiments in an entirely different line. 

This second era was introduced by the advent of the self- 
centering, or top spindle, of Rabbeth, associated from its start 
with the contemporary inventions of Sherman, Taft & Wood- 
mancy, Atwood and others. These types, as improved by va- 
rious other inventors, also stimulated competition, with the 
necessary litigation, in which the Chapman, (or Eureka), the 
Buttrick and Flanders spindles and others were held to in- 
fringe. The Atwood silk spindle, made under agreements 
with the Sawyer Spindle Company, also had a record of con- 
tinuous and successful litigation with competing silk struc- 
tures. , 
The principle involved in the Rabbeth yielding bolster idea 
has been copied and adopted throughout the cotton manufac- 
turing world. Foreign countries have had free use of its great 
advantages, as it was not fully protected by patents outside the 
United States. The expiration of the Rabbeth patent did not, 
however, induce immediate imitation in this country, for the 
principles involved in its successful trade design were covered 
by later patents. 

The third era is now introduced by the expiration of such 
patents as cover usable structures of the high speed type. It is 
peculiarly fitting that with this expiration we should be ready 
with a new and superior device with which to continue an un- 
broken line of trade control. It is also peculiarly fitting that 
this important new improvement, which we shall describe at 
length, is the invention of the same Rabbeth who was well 
known to the trade as an important inventor, even before the 
Sawyer Spindle was designed. It has been known for years 
that the spinning frame spindle was far ahead of the rest of the 
frame in development, as it would run successfully at a higher 
speed than. was practical for the associating mechanisms. 
While carrying its load, or bobbin, however, at such high 
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speeds, there was always a fault in the driving -connec- 
tion between the spindle and the bobbin, resulting in bobbins 
standing at different levels on the spindles, fitting with differ- 
ent degrees of tightness, limiting the length of traverse, and 
making considerable bad yarn. The Rabbeth patent centrifu- 
gal clutch enables these difficulties to be practically overcome 
without the introduction of other troubles, allowing stronger 
bobbins and much greater variation in the dimensions of the 
fitting portion. 

Those now marketing slavish copies of the spindles which 
we sold to the trade some 17 years ago, are of necessity 
withheld from profiting by the ideas devised and patented 
within that period. Such copies are naturally offered at a low 
price; but we ourselves can furnish low priced spindles to those 
who wish for them, and those who purchase from us will natu- 
rally have the advantage of knowing that they are buying from 
the most experienced builders of this class of machinery, with 
a reputation for excellence in product which they are hardly 
ready to relinquish. The art of making spindles is not learned in 
months, or even years, if the experience be limited to a small 
variety or a small product. It is, of course, possible to repro- 
duce any mechanical product so that the eye may be deceived 
by appearance, but spindles are products made with 
a fineness not visible to the unaided. eye. We have 
not only discovered certain methods which ensure accuracy in 
product, but we have protected the same by patents and others 
cannot use them. We have had the long experience necessary 
to learn the niceties of spindle manufacture, and we also know 
how many chances there are by which expense can be curtailed 
by those who may not adopt our methods of manufacture, our 
rigid gauging and inspection, and our careful selection of 
stock. We intend to continue making the best spindles in the 
market. If they embody new inventions in design, we shall 
ask a higher price than if they are copies of old, unprotected 
designs. If the trade demands the ancient styles, we shall 
still try to make them better than our competitors. : 

The merit of a spindle is not shown by visual inspection, 
neither is it necessarily shown by the action of the spindle in 
its first trial. A spindle may seem to run well and yet be con- 
suming an excess of power. It may run well at first, but be 
wearing out rapidly. It is time for new builders to tell of the 
merits of their spindles when theirs have been run for twenty 
to thirty years, like some of our own. 

The lapse of the patents controlling the fundamental prin- 
ciple of high speed has ended for.a time the prosperity of the 
prolific spindle inventor. During the second era, formerly re- 
ferred to, we thought it advisable to establish our control by 
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purchasing nearly all the novelties in spindle construction that 
were brought to our attention when the price was not exces- 
sive. ‘These inventions not only covered many variations in 
the detail of the trade spindles in use, but they also included 
spindles with ball and roller bearings, compound spindles, 
dead spindles, spindles to run without oil and without bands, 
spindles to run with less power, and spindles that would not 
run at all. 

A spinning-frame spindle of the trade type is simply a 
revolving shaft to carry a bobbin at high speed. The normal 
_tendency of this shaft, under the influence of the band, would 
be to rotate in a position determined by the confines of its bear- 
ing, were it perfectly true, straight, round and uniform in 
quality, were its load ever the same, were it absolutely central 
in its ring, and were the side pull of the yarn also uniform dur- 
ing its revolution. Such conditions are, of course, impractical 
and impossible. The centre of gravity of the spindle and its 
load in practice is not coincident with the geometric centre. 
The centrifugal force of the offset centre of gravity naturally 
tends to cause the spindle to gyrate or wobble, producing so 
much vibration in the old, common type of spindle, as to limit 
its practical range of speed. The Pearl spindle sought to over- 
come this vibration by reducing the weight and thereby re- 
ducing the amount of the centrifugal force developed. The 
Sawyer spindle also reduced weight and carried a steadying 
bearing up within the load. The Rabbeth top spindle intro- 
duced a yielding bearing, which allowed the spindle to move 
slightly with its bearing, in obedience to the centrifugal force, 
the result being that the vibration was so transferred and 
reduced that the actual movement of the load itself under or- 
dinary conditions was almost imperceptible; in fact, the loose 
bearing principle allows a spindle to carry an uneven load 
and still run with apparent smoothness. 

While a modern spindle can accommodate a certain 
amount of unbalance, it does so at the expense of extra con- 
sumption of power and wear. It is therefore important that it 
should be made well, designed well and used well. The best 
spindle now on the market is the “Draper” in its improved 
and modernized form. The most important recent improve- 
ment, is known as the Rabbeth centrifugal bobbin 
clutch. ‘This device consists of loose bearing segments above 
the whorl, which fit loosely within the bobbin when the spindle 
is at rest. The motion of the spindle, however, throws 
these segments by centrifugal force, against the interior 
of the bobbin, giving sufficient driving power to prevent 
any slip under modern conditions. of speed. There is, of 
course, no limit to the high speed at which the device is prac- 
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tical, for it grips harder as the speed increases.. One great ad- 
vantage of this clutch drive is that there is no reason why all 
bobbins should not come down to a common level. This en- 
ables the traverse to accommodate such a level, and in many 
cases allows at least one-half of an inch more of yarn traverse 
on the bobbin. There is less slack yarn and less waste 
yarn. There is no tendency whatever to split bobbins, and 
the bore for the bobbin is of less diameter than with the fric- 
tion drive, allowing it to be made stronger. All bobbins shrink 
and swell more or less, especially those used for filling; but 
the clutch allows so loose a fit as to give much larger leeway 
in the dimension of the bobbin bore before reaming is neces- 
sary. We have thousands of these spindles running, and from ~ 
our present experience and observation we believe the merits 
of the idea will be universally recognized. A longer traverse 
means less frequent doffing, less work at the spooler with warp 
yarn, and less knots in the warp. With filling yarn it means 
less frequent changing of shuttles on common looms, less bob- 
bins to place in the hoppers on Northrop looms and less defects 
in the cloth from changes of filling with either style of loom. 

As the bobbin fits loosely with the spindle at rest, the 
labor of doffing is considerably lessened. ‘There is, therefore, 
less tendency to bend the spindle blade, an evil almost always 
due to tight bobbin fits. The life of bobbins used with the 
clutch should be considerably lengthened. 

In order to anticipate the usual waste of imitative effort, we 
may say that we already have some 40 patents covering modi- 
fications and variations of this general clutch principle, inelud- 
ing the use of rolls, balls, friction clutches, spring clutches, 
pivoted clutches, ete. Spindles with Rabbeth clutches can ‘be 
obtained in frames from any licensee of the Sawyer Spindle 
Company, and will be furnished both for new and old frames 
by ourselves. We will also sell blades and whorls equipped 
with this clutch for use in old bolsters and bases. We can- 
not apply the new whorl with centrifugal clutch to 
old blades. 

While we show several illustrations of our popular models, 
wedo not attempt to illustrate all the known modifications. 
There are so many different styles of blades and bases that the 
combinations are almost. endless. The blades are of different 
designs and different lengths. The whorls are made with 
different cups, with no cup at all, and with the centrifugal 
clutch. The bases are made with the old style snout, with 
brass oil-cap and steel retaining-hook; also in the Draper No. 
2 style of Woodmancy base, and also in the recent Model E 
base. The Model E base is in two patterns, one with round 
seat, the other with a double slabbed seat to avoid lifting rods. 


\ 


\ 
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MOopEL E BASE. 


Double slabbed pattern, viewed from above. 


Many customers prefer to have all of their spindles of this 
double slabbed pattern, although they are not so easily lev- 
elled by papering under the rim. The Model E is more con- 
venient for oiling, being made under patent of C. E. Lovejoy. 
It gives extra freedom for band knots to pass and is strength- 
ened at former weak sections. ‘The doffer guards will not 
break so easily as on the old base; in fact, they will not break 
at all now with any decent treatment. The bases for the cen- 
trifugal clutch spindle vary from the regular standard, since 
with the centrifugal clutch the bolster is set lower in the base, 
and the base is less in height. On account of the variations 
in patterns, care must be taken in ordering, to specify accu- 
rately just what is wanted, and if spindles are to duplicate old 
lots, it is necessary to send a sample with the order. 


We make a specialty of furnishing repair parts for all styles 
of spindle, whether originating in our works or not. As we 
have special tools for assembling it is best to let us do as much 
of the assembling as possible. We also make special spindles 
for special uses, working to drawings or samples. 
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The parts of the 49 D spindle, as illustrated, are not 
wholly sub-divided, since we do not sub-divide them in re- 
pairs; for instance, we prefer to sell the spindle blade with the 
whorl and cup attached, for these parts must be assembled on 
special machinery in order to have them concentric. The 
blade, as shown, is really in four parts, as it has blade, whorl, 
cup and also a brass collar forced on under the whorl, to pre- 
vent the rising of oil. The blade of the old 49 D spindle differs 
somewhat in section from that of the Draper, and we recom- 
mend our customers to order the regular Draper blade, as it will 
fit in the 49 D bolster and is of stronger section. Note that blades 
are made in two regular lengths, and with two styles of top; 
that is, the longer traverse blade has a cylindrical top, and the 
shorter traverse blade has a tapering top. The short traverse 
blade is shown in the illustration. ‘The cups are also made in 
two general styles, one for warp bobbins and one for filling 
bobbins, the filling bobbins usually taking a larger cup. The 
small cup is shown in the illustration. 

The whorls are also made in varying styles, being usually 
either 3-4 or 13-16, or 7-8 in diameter at the band groove. The 
3-4 whorl is shown in the illustration. Since the taper on the 
whorls of the spindles made by different shops varies slightly, 
this also introduces a variation which necessitates accurate 
knowledge of the style to be duplicated. 

The 49 D base is usually supplied with the hook, although 
we sell the hooks separately; also the brass oil caps. Bases 
are always supplied with their retaining pins in place. Nuts 
and washers are furnished separately and in quantities de- 
sired. The bolster is usually supplied with the wicking and 
strings attached, though we can furnish wicking in quantity 
desired. Steps sometimes wear sufficiently to need replace- 
ment, although they are carefully hardened. We furnish ‘49 D 
bolsters and steps in Draper or Model E bases, if requested. 

Note that our spindle whorls and bases are now all marked 
with the word ‘‘DRAPER” enclosed in a round-cornered rec- 
tangle. This mark signifies that the piece so marked is made 
by Draper Co. It is not a name for the spindle as we use the 
same mark on Whitin and other spindles of our own manufac- 
ture. 
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STYLES IN BASES. 


In the illustrations on the opposite page may be notic d 


es 


the earlier form of Woodmancy dofter guard in Draper No. 
base at left, oo the round Model E base at right. 


‘ 
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DRAPER SPINDLE. 


The Draper spindle differs from the 49 D in the following 
particulars : 

The blade is of a different design, giving greater stiffness 
and strength. The illustration shows the long traverse. 

The base has the Woodmancy doffer guard and oil cover. 
The illustration shows the round Model E style. 

The bolster and step are united by a spring, the step alone 
being held by, a single pin in the base. The spring lock be- 
tween the bolster and step allows them to be removed and care- 
fully adjusted by hand without chance for change of position 
when replacing in the base. 

The Rabbeth centrifugal bobbin clutch is seen on this 
model. When the clutch is used the base is slightly different 
than when the ordinary friction seat is applied since the bolster 
is necessarily lowered and the base top shortened. 


LARGE SIZES. 


On pages 158 and 159 are seen the larger sizes of spinning 
spindles of various forms. ‘hey are in order as follows: 
1 D 81 which is a large size 49 D. 
2 D No. 4 which is a large size Draper No. 2. 
3 Large Draper in round Model E base. 
4 Large Draper Rabbeth Clutch type in round Model E 
base. 
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WHITIN (OR GRAVITY) SPINDLE. 


As is probably well known, we have complete equipment 
for manufacture of other spindles controlled by the Sawyer 
Spindle Company. ‘The Whitin is one of the well known types 
which is largely ordered. It has the Woodmancy Doffer Guard 
and upright oil tube and the general dimensions are similar 
to those of the Draper. Its main points. of difference are in 
the bobbin seat, which is usually made without the cup, the 
bearing, which is in one piece and cylindrical in bore, and in 
the absence of cushion and means for adjustment, - 

The illustration on next page shows our Whitin spindle 
with Rabbeth clutch in round Model E base. We also furnish 
it with or without Rabbeth clutch in regular base. 
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MCMULLAN 
(OR SACO-PETTEE SPINDLE.) 


On page 163 is shown our McMullan spindle in round 
Model E base. We can furnish it with Rabbeth clutch when 
desired. The McMullan spindle is made by us to duplicate 
those furnished by the Saco and Pettee Machine Shops and we 
can furnish any style of base that they use. 


SPINDLE MANUFACTURE. 


When an art becomes fairly standardized, progressive 
manufacturers devote their attention to the perfection of the 
processes of manufacture. We have evolved nearly as many 
patented methods of manufacturing spindles as there are prin- 
ciples contained in the invention of the spindle itself. We 
naturally do not care to explain the detail of processes which 
are not patented, but we refer briefly to the general details be- 
cause we wish our customers to understand why we claim su- 
periority in product, and why we emphasize the advisability 
of patronizing our own product, although the spindles which 
we make are duplicated by other builders. 

Starting with the raw material, we use a long tried mix- 
ture of iron in order to have castings that can be cleanly 
cut. Our annealing process was discovered in our own works 
and patented. The spindle blades are made from the best 
known grade of steel and forged under heat of a constant 
temperature. We have patented machinery for grinding the 
blades as we found the ordinary processes did not ensure per- 
fect work. A spindle that is not concentric will vibrate and 
wear even though the extent of vibration is not easily no- | 
ticed. All of our spindle parts are closely gauged and care- 
fully inspected. We have special tools to true the whorl on 
the spindle and to aid in the assembling. The bases are all 
tested for air holes, and each spindle is tested at a speed of 12,- 
000 turns per minute before it is sent to the customer. We 
pack the spindles in a special form of rack and box to protect 
them from harmful jar during shipment. We are the largest 
builders of spindles in this country, and we spare no pains to 
perfect their quality. | 
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SPINNING FILLING ON RING 
FRAMES. 


The greatly increased use of frame filling in the past 
decade, undoubtedly received its first impulse from the intro- 
duction of the evener by the late George Draper. While many 
frames are now built for filling without the evener attachment, 
it is doubtful if manufacturers would ever have appreciated the 
gain in spinning filling on ring frames if it had not been for the 
persistent efforts made during the introduction of the evener. 
We have faith in this device, and recommend it wherever our 
recommendation is appreciated. Comparative tests have proved 
that yarn could be spun with less twist and less breakages, 
when this invention is used. Manufacturers have, however, 
found that filling can be spun on frames without the evener, 
and many do not care to pay the additional cost. In one way, 
this makes no difference to us, as we have never taken royalty 
for the evener, and have no chance for profit in its introduction, 
except as it may cause more filling spindles to be used. We do 
not mean to say that filling was never spun on ring frames be- 
fore the introduction of the evener. Certain hard-twisted 
coarse filling had been successfully made, but no one attempted 
to spin slack-twisted filling of the finer numbers. We think 
that experience has now ‘proved that filling as fine as 80s, 
and all numbers up to 80s, can be spun on frames to better ad- 
vantage than on mules, all things considered. With the evener, 
filling yarn can be spun as slack as it need be for any purpose; 
it can also be wound harder on the bobbin, as a heavier traveller 
can be used with the evener than without it. The advantages of 
bobbin filling are less waste in weaving, less breakage of the 
filling in weaving out of the shuttle, less cost per pound for 
labor, less floor space necessary for machinery. ‘There is also 
one less department in the mill, one less overseer, and a class 
of help is dispensed with that mill management has always 
found troublesome. 
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OLD FRAMES. 


We have controlled the introduction of high speed spindles 
in old spinning frames ever since the Sawyer spindle won its 
earlier victories. We keep a large force of men constantly en- 
gaged in revamping old frames and often making them as good 
as new at small comparative expense. We are always willing 
to figure on changes, and in view of the surprising results that 
are often possible it seems strange, indeed, that any of the 
earlier types of spindles are still allowed to run. Increase of 
speed not only increases production, but it may be had without 
increase of power by the improved models, and labor cost is 
less per product. We have said so much on this score in the 
past that it ought not to be necessary to repeat now that nine- 
ty-five per cent. of the mills, at least, are converted to our doc- 
trine. 

After running so long as feasible in the old frames, new 
spindles, which we have supplied, can be transferred to new 
frames, so their purchase for use in old frames involves no 
chance of loss whatever. 


SPECIFICATIONS FOR CHANGING SPINNING. 
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FIGURE l. 


SPINNING FRAME SEPARATORS. 


We were the earliest introducers of spinning-frame separa- 
tors to any extent, and we continue to be the largest manufac- 
turers. The Doyle type was our standard for years, and we still 
sell it in moderate quantities. The Rhoades-Chandler construc- 
tion has practically superseded all the narrow-blade styles and 
it has several imitations supplied by other builders. We 
believe that our pattern is the best known for general uses and 
we not only have a large trade in the changing over of old 
frames, but supply them to builders of new frames. 

A separator comes under the head of necessary evils, for it 
‘has certain necessary disadvantages. For economical spinning 
at high speed, a separating device must be used to prevent the 
conflict of yarn on adjacent spindles unless the gauge of the 
frame is greater than necessary for the rings used. The 
Rhoades-Chandler separator can be turned either up or down 
for doffing, although the downturn is usually preferable. The 
cuts show the position the blades occupy with the rail at the 
lower part of the traverse, Fig. 1 showing the separators in 
normal position with the bobbins removed from the spindle, 
Fig. 2 the blades turned down, and Fig. 3 the blades turned 
up. In Fig. 2 it will be noticed that one separator blade con- 
tacts with the samson of the frame. Such blades are provided 
with a special hinge. ‘ 
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FIGURE 2. 


FIGURE 3. 
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The question of the proper size of blade is of great impor- 
tance. Wecan meet any conditions by using different patterns, 
a few of which are shown. 


RHOADES 

CHANDLER 

SEPARATOR 
BLADES. 
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These blades as shown in the eut are reduced in size. 
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SPECIFICATION FOR RHOADES-CHANDLER SEPARA- 
TORS. 
ORDERED FROM DRAPER COMPANY, HOPEDALE, MASS. 
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roller beam. 


Spindle. 


SPECIFICATIONS FOR DOYLE SEPARATORS. 


ORDERED FROM DRAPER CO., HOPEDALE, MASS. 
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FORGED RING IN BAR WITH CENTRE PUNCHED OUT. 


SPINNING RINGS. 


The double flange spinning-ring has become a standard 
trade article supplied by several builders. We were its only 
manufacturers from 1869 to 1886, and averaged a product of 
over 400,000 rings per year for the last ten years of this period. 
Even with the present competition we sell a much higher aver- 
age to-day, reaching a product of 1,520,722 in the year 1900. 
Our total sales figure over 20,000,000 rings. No other manu- 
facturer has made as many rings of any nature, and no other 
manufacturer has had but a fraction of our experience in the 
manufacture of the double ring. The single ring has almost 
disappeared as an element of competition. It held favor for 
some time after the double ring was introduced, with certain 
manufacturers, because it was not so hard as the double ring 
and therefore wore out less travellers in starting up. It natur- 
ally wore out much quicker than either flange of the double 
ring, and at the present price of the double ring it has no mar- 
ket standing. Attempts have been made at times to introduce 
single rings of stamped stock. We, ourselves, purchased the 
business of a competitor in this line and prepared to supply 
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FORGED RING BLANK. 
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customers, but we found that stamped rings are inferior of ne- 
cessity, since the stock that can be stamped cannot be properly 
and uniformly hardened. 

While several manufacturers sell double flange rings, the 
products are not similar. We control patented process- 
es of manufacture which make our ring distinct 
and superior. We not only control the only known method 
of producing a practically round spinning ring, but we have 
recently introduced a new method of polishing the surface on 
which the traveller bears, so that our rings start like old rings, 
greatly reducing the trouble and annoyance when new rings 
are applied. Every spinner in the country can appreciate what 
this means. We drop-forge our own ring blanks from the 
rough, bar stock, and therefore know the quality of the forg- 
ings used. The rings are turned on special heavy lathes built 
for that purpose, and we have of late adopted a policy of 
double turning by which we produce greater accuracy in size 
and a smoother cut surface. The rings are hardened in fur- 
naces supplied with the very latest improvements for maintain- 
ing regular heat. They are then put through our patent round- 
ing process, which also gives them a second tempering. 'The 
rings are then polished and inspected, every ring being tried 
with a file for hardness, tested for roundness and examined for 
polish. We also test rings at various points in the manufac- 
ture, breaking a considerable fraction to note the internal 
structure which exposes the degree of temper and the granular 
construction. We believe our inspection to be closer than that 
of other manufacturers, for we have passed their rings through 
our inspecting force and found them not up to our accepted 
standards. Wemake all sorts of rings desired in common trade 
practice; spinning rings of all sizes whether single or double 
and with different sizes of flange; twister rings, both flat and 
vertical ; ring-holders, ring screws, traveller clearers, ete. We 
probably carry a larger stock of rings on hand than any other 
manufacturer. 


RING BLANK AFTER ONE-HALF THE RING IS TURNED. 


Our rounding process has exceeded our expectations. 
There is no such thing as perfection, however, so that while 
all our rings are round, some of them approach perfection more 
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nearly than others. All of them are better than a ring made 
without the rounding process. We select the very best for our 
most critical customers at anextra charge. During this round- 
ing process the ring is heated cherry red and forced into a die 
of circular section. It is cooled while in the die and therefore 
the strains which tend to make it elliptical are counteracted by 
the resistance of the die. 


Rounp RING IN THREE-EARED HOLDER. 


We have undertaken to improve our polishing process for 
along period of years. We took up the burnishing process 
when that was attracting attention and have always been ready 
to furnish burnished rings to our customers at an extra price, 
in view of the extra expense. In our hand polishing we have 
increased expense by insisting on a longer application of the 
polishing stick, but it was only recently that we discovered 
a method by which the polishing process could be 
extended over hours instead of minutes without 
heating the ring. With this process the rings receive an in- 
side polish smoother than any other finish we have known. 
The rings naturally start easier when so finished. Although 
the process requires additional machinery and a longer process 
of application, we have decided not to raise the price of our 
ring, not even adding the usual extra two cents which we 
charge for the burnishing process. We have tried out these 
rings thoroughly with some of our best customers, and their re- 
peat orders so swamped us with work that we could not keep 
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up with the demand. Our advertising department prepared a 
circular in January, 1906, which was never sent out, but re- 
vised and issued. many months later, because we could not 
make the necessary machinery fast enough to anticipate the 
demand. 


THOMPSON PATENT MIRROR FINISH RING, 
Before receiving outer polish. 


SPINNING RING FLANGES. 


It has been customary ever since ring spinning was first 
introduced, to use the standard size of flange for all classes of 
spinning, whether the ring were 1 1-4 inches in diameter, or 
21-4 inches. This system worked very well so long as ring 
spinning was confined to coarse and medium numbers of yarn, 
but with the introduction of finer ring-spun yarn, it has been 
found advisable to reduce the size of the flange so that the tray- 
eller can also be reduced in circle, and therefore allow a larger 
wire without increasing the weight. A small circle traveller 
cannot well be used on the ordinary sized flange, as it will not 
stretch over without breaking. We have been selling the small 
flange ring for years, our sales having increased rapidly within 
the last year or two, several hundred thousand being sent out 
within the last two years alone. We recommend it only for 
rings 1 5-8 inside diameter and less. 


SIDE VIEW OF T'wo-INCH RING. 
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Nos. 1 & 2 


The cuts are self-explanatory. The No. 1 flange is shown 
in an enlarged section, being the new, small size to which we 
are referring. The No. 2 flange is the regular ring section, and 
the third illustration shows one drawn over the other, so as to 
give absolute comparison of sizes. We sell the No. 1 flange 
ring at our regular price, and it is, of course, up to our regular 
standard in quality. 

Many users of rings do not understand why those produced 
to-day do not wear so well as those we supplied years ago. The 
explanation is simple. The rings of today are used with 
travellers running at much higher speed, and the travellers , 
are also lighter. Curiously enough, the lighter travellers wear 
the rings much faster than heavy travellers. The increase in 
size of ring has also increased the relative speed of the traveller 
on the ring. The high speed of traveller not only produces 
direct wearing action, but it also heats the ring and draws its 
temper. 


a 


DOUBLE RING IN CAST IRON HOLDER WITH WIRE TRAVELER 
CLEARER. 
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PRICE OF DOUBLE-ADJUSTABLE 


RINGS. 


Wi1TH EITHER CAST-IRON OR PLATE-HOLDER. 
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In lots of 5000 or more taken in any one year, a discount 
of 10 per cent. will be allowed from the above prices after 5000 


have been delivered. 


For guaranteed round rings, add two cents. 


For burnished rings, add two cents. 
Traveller cleaners free when ordered of the type shown 
with plate-holders. This is the best one known, presenting no 


complication of parts, and is always in proper position. 


Competent men sent to apply our rings, at cost of time and 


expenses. 


itt a 


Pi cS 


‘DS 


Cc 


i 
Lf ( 


: <a at ‘ Ry 


Paik 


’ 
(ae 


ke m / f (i 
ae y iy 


eo 


SQ 
UAR 
E | 
“4 H 
OLD 
4 ER MANA 
FoR 21 _ 
“4 
IN 
RI 
LY NG 


178 LIFTING ROD CLEANER. 


SHAW & FLINN’S PATENT LIFT- 
ING ROD CLEANER. — 


This simple and practical invention, which is shown in cut 
on opposite side, full size for three-quarter inch lifting rod, is 
the result of a necessity for something that will prevent the 
frequent stopping of lifting rods and the ring rails they carry. 

Everyone familiar with the details of spinning cotton yarn 
knows that dirt and lint will adhere to the lifting rods and 
be carried into the bushings or guides set in the frames for the 
rods to work in; this accumulation of dirt will wear the rods, 
and sooner or later is liable to stop one or more on a frame. 

This attachment is made of wire, covered where it passes 
round the lifting rod with a twisted and braided cord, which 
fits the rod closely, but not tight enough to cause undue fric- 
tion; the elasticity of the wire and its covering prevents any 
liability of the rod sticking on account of collection of dirt. 
The two parts or covered rings are formed at the ends of one 
piece of wire, which is bent to pass over the back side of the 
rail holding the bushing through which the rods run. In 
forming the cleaner, sufficient spring is given to the wire to 
cause the rings to fit closely to the top and bottom of the bush- 
ing. 

The lifting rod cleaner has been in use for years, giving 
satisfaction, and those who use it extensively consider it a de- 
sirable improvement. We recommend it as a cheap and con- 
venient attachment, requiring but a moment to put on, effect- 
ually preventing wear and sticking of lifting rods, adding to 
the neatness of frames, and reducing the amount of oil re- 
quired for lubricating the rods to the least possible quantity. 
They will not require oiling more than once in two or three 
weeks. . 

We have recently cut the price in two, giving 
strong reason for universal adoption. 


SPECIFICATIONS FOR ORDERING SHAW & FLINN’S 
PATENT LIFTING ROD CLEANER. 


Number and diameter of Lifting Rods... icciee ncenageet ese 
Width of. upper and: lower rails... 22.2 2e.22. eesey ene cee eee ee 
Thickness of each fronteand bach... joe ket ees cence sence teeaee 
Length, small diameter, and height above rails of bushings........ 
Distance from back»of rail to: center Of Ted... 6o-..1. 2.02. 
If a guide for lifting rod is used below lower rail, give length 

where.rod passes throughns sia ie ati ee katy istics apes 
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The thickness of front and back of rails is wanted in case a box 
Or flanged rail 18 USEC -2........ lee eeceeeceeeeteeeteereneeeeetantecenneneanens 
Blank specification, with diagrams for convenience in tak- 

ing necessary measurements, will be sent on application. 
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SHaw & FLINN’s PATENT LIFTING ROD CLEANER, 
May now be purchased at one-half former price. 
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SPEAKMAN’S 
PATENT 
LEVER SCREW. 


Notice the present construction— 
a Steel Screw and a Steel Wire—un- 
breakable and indestructible. 

The Speakman Lever Serew is 
constructed of two parts, a wire hook 
and a screw which rotates around the 
hook. ‘The wire is headed so that the 
upward or downward movement of 
the screw carries the hook up or 
down the same vertical distance, 
without, however, causing it to rotate. 

On ordinary spinning and roving frames the back weight 
levers get out of position constantly, causing an endless 
source of annoyance. The only way to adjust with the ordi- 
nary lever screw, is to stop two to four ends, take off the back 
weight, remove ‘the lever from the stirrup and screw and use it 
as a lever to turn the screw up or down until it is properly ad- 
justed. The disadvantages of this proceeding are known to 
every second hand. In the first place, the ends have to be 
pieced again and production is stopped from those rolls during 
the operation. The back weights are liable to be dropped on 
to the cylinder or bands, incurring a waste of time and per- 
haps damage. The lever will probably become bent, as it was 
never designed as a screw driver, and the stirrup often falls be- 
tween the steel rolls, making serious repairs necessary. 

Compare the above operation with that in use on the 
Speakman Screw. All that is needed is to turn the screw 
slightly by means of a wrench, without stopping an end or 
moving apiece. With the old screw, half a turn is the least 
you can get, while with the Speakman as much or as little ro- 
tation as is necessary may be obtained. 

In ordering new frames it is inexcusable to accept the old 
style. It will pay well to change over old frames. Send us a 
quantity order with a sample of the screw you are using, and 
we will cut a similar thread without extra charge. 

The careful spinner is ever on the watch for real improve- 
ments. It is mainly by the combination of small improve- 
ments that success is maintained. 

Weare now selling this device for four cents— 
a reduction of two cents from the former price. Surely 
no adverse reason against their universal use remains. 
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BAND TENSION 
SCALE. 


This device is to the spinning room 
what an indicator is to the engine room. 
It multiplies the efficiency of the overseer, 
or second hand, although the-results are 
shown at the coal pile, rather than in 
their immediate departments. It is, how- 
ever, important to the spinning room 
itself, to have its bands well adjusted to a 
uniform scale of tension, so that they 
will wear longer, and protect the weave 
room against slack yarn. The band scale 
absolutely determines the exact tension 
of any band, or number of bands. 

To use the scale, the frame must be 
stopped, and if the spindle is of the old 
type with a hook, the hook must be turned. 
The whorl of the scale is then applied by 
its slot, under the whorl of the spindle, 
which will thereby be raised, and the 
band is slipped off the spindle whorl onto 
the band scale whorl. By drawing the 
lower whorl even with the spindle 
whorl, the tension is shown on the scales. 
New bands should pull from three to four 
pounds. It is a great mistake to put 
them on at any higher tension. <A spin- 
dle should run with a pull of one pound 
and if they do not turn freely with this 
tension, they either need oiling or are 
too tight in their bearings. 

We charge $10 each for these scales, 
fitted with one whorl, and as the demand 
is not sufficient to warrant tools for mak- 
ing them in large quantities, there is no 
profit at this figure. They can be made 
to earn their cost many times over in a 
very short time, by intelligent use. Send 
sample spindle with order. ‘This is 
absolutely necessary as we have so many 
styles it is not safe to use name or de- 
scription. 


BANDING MACHIN. 


182 


“INIHOVIT DNIGNVG SAGCVOHY, MAN WnO 


BANDING MACHINE. 183 


OUR NEW BANDING MACHINE. 


Our Mr. Rhoades has recently designed an entirely new 
model of banding machine, which incorporates many interest- | 
ing features. ‘The original construction was made in accord- 
ance with the patent of the late George W. Weeks, and has 
been the standard trade machine for making spinning and 
twisting bands for some twenty years. The general principle 
and construction is so well known that it is hardly necessary 
to explain the detail. It is semi-automatic in action, changing 
from twisting to doubling, and stopping itself when the band 
is done. It can be set so as to get any desired amount of 
twist, making either a hard or soft band. The twist will al- 
ways be uniform. It can be run by a boy, and often obtains a 
product of 1500 bands a day. It is usually run at a speed of 
about 2,000 revolutions. 

We recommend the use of roving as a material, though 
many mills use twisted yarn, and some run in a core of twine 
or linen thread. Some years ago we introduced the Watters 
marking attachment with great success, for the purpose of 
showing the band boy where the knot should be tied. With 
this means, an even tension can be had on all spindles. The 
attachment was so simple that it was difficult for many pur- 
chasers to understand why they should pay our original extra 
charge of $100, although we could easily figure that large mills 
might save several thousand dollars a year in power by its use. 
With our present machine, we not only throw in the Watters 
attachment without any additional cost whatever, but 
also furnish a more expensive and highly improved machine in 
other details, at the same old price formerly charged for the 
banding machine without the Watters attachment. 

Our new machine is built with an iron frame, having no 
wood whatever in its construction. It is supplied with an au- 
tomatic brake, acting on a drum near the belt pulley. The 
hooks are of new shape to aid in quick manipulation. ‘The 
Watters marker has an interrupted return motion to 
prevent spattering the ink. A neat holding device is sup- 
plied to enable the operative to prepare a new band for attach- 
ment while a band is being twisted. “The knife is easily remoy- 
able for sharpening. The shipper handle is put in a more 
convenient position. We have a new style of holder for made 
bands. We furnish a chain, instead of letting the mill use a 
cord for the weight, and the weight itself is furnished with a 
grab hook, which engages the chain at any desired position, 
the extra chain coiling in a hollow in the weight. The band 
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hook slide has a marked seale so that bands may be, made 
to a definite, known length. The holder for the roving bobbins 
is adjustable to various positions. 

We are now in competition with automatic banding 'ma- 
chines, which have been introduced more or less within the last 
few years. As to their efficiency while in working condition, 
we have nothing to say, but believe that for the average mill 
our own machine is more readily adaptable to the various con- 
ditions demanded, and there is some question as to whether the 
extra attention necessary in keeping a complicated, automatic 
machine efficient, does not balance the slight cost of a cheap 
operative on our semi-automatic machine. 

Our price of $65 should be attractive, and while’ this part 
of our business hardly demands much attention on our part, we 
are glad of the opportunity to present a machine the price of 
which cannot deter proper consideration by the purchaser. 


We supply speed counters like the above, when ordered. 
They are of great assistance in taking spindle speed, by con- 
nection with a piece of rubber tubing. 
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MODEL I. 


HOPEDALE SPOOLERS. 


| We began building spoolers in the early seventies, when 
certain important inventions in bobbin-holders and guides 
came into our possession. We might easily have monopolized 
the spooler business during the life of these patents, as the use 
of the bobbin-holder became practically universal, but we pre- 
ferred to allow other builders to use our improvements on roy- 
alty, rather than interfere with their established trade. We 
have continued to control the more important improvements 
in spooling as they matured, but while we continue to license 
other builders to use our bobbin-holders and guides, we retain 
many of the more recent inventions for our sole use. .We 
think there is no question but that our spooler is superior to 
any other in the market, but it does not always get preference 
in sales because the builders of other spoolers usually build 
spinning frames also and sell both machines in the same 
order. We believe that clever buyers can insist on our spool- 
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THE HOPEDALE SPOOLER. MODEL E. 


Cut does not show adjustable legs, as on latest construction. 
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ers without sacrificing in cost on other machinery, and we see 
no reason why any mill should not have the very best ma- 
chinery while the prices of the spoolers themselves do not ma- 
terially differ. 

The spooling of yarn involves a high percentage of labor 
cost per machine, and it is of the greatest importance to reduce 
the labor so far as possible. Our latest spooler has belts or 
chutes to handle the empty bobbins, using our patent side-dis- 
charge bobbin-holder. 


PATENT MODEL H BOBBIN CHUTE SPOOLER. 


Our bobbin-chute spooler shown in sectional view, allows 
empty bobbins to drop. through a chute into receiving boxes 
resting on the floor. 

Our new patent travelling belt type, also shown in section- 
al view, is novel in using two narrow belts to deliver bobbins 
into separate boxes so that each spooler tender has a separate 
box, and the overseer can more easily follow up the work done. 
We also make a travelling belt spooler of the single-belt type 
for use with the old form of bobbin-holder, which also contains 

“many important improvements over those of other builders. 
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TRAVELLING BELT SPOOLER FOR USE WITH NEW BOBBIN- 
HOLDER. MODEL I. 


Our regular model E spooler is still in great demand by 
eustomers who-have this pattern and do not care to have more 
than one style of machine. 

Our most important improvement of recent years is our 
new patent traverse motion, designed by Mi. Rhoades to do 
away with the old-fashioned lifting rods. With the new sys- 
tem the guides are not moved in a vertical line, but the rod 
carrying the guides moves on the are of a circle so that the 
yarn which runs through the guides has a continual lengthwise 
motion, keeping them free from lint, saving trouble in clean- 
ing, preventing breakage of yarn and making less knots to be 
tied. The guides are not worn in ridges, and there are no 
sliding rod bearings to stick and give trouble. Our customers 
are most enthusiastic and many of them insist on having this 
motion applied to our older styles of spooler, when ordering 
old patterns. 
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Our new traverse motion is so geared that the change of 
one tooth in one gear varies the amount of traverse 1-8 of an 


PATENT SPOOLER 


SPINDLE. 


inch. Another change gear goy- 
erns the speed to allow quicker or 
slower, traverse. We use our pat- 
ent compound, rocker arm on all 
our spoolers, to prevent damage in 
vase a falling spool gets under a 
travelling rocker. 

Taking up our machine in de- 
tail, we first point to the general 
design of the machine as a whole. 
It is a substantial, sensible model, 
with smooth surfaces for easy 
cleaning, and abundant strength 
where necessary. It is entirely 
constructed of iron and steel. We 
were the first builders to avoid 
wood in such construction. Our 
stamped metal creels and boxes 
save in wear and repair as com- 
pared with those of wood. We 
build our frame with adjustable 
legs, so that it can be accommo- 
dated to different sizes of help. 
This construction has brought 
about amusing comment from 
those interested in the child labor 
discussion. Itis our business to 
give our customers what they 
want, and so long as they use dif- 
ferent sizes of help, we are pre- 
pared to supply them with suit- 
able machinery. As a matter of 
fact, there are great differences in 
size of operative irrespective of 
age. 

Our spindles are of the very 
latest single-rail pattern, with 
Woodmancy retaining-lock and 
oil cover. No one questions our 
ability to make satisfactory spin- 
dles of any type. 
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_ The Rhoades side discharge bobbin-holder is only used with 
our chute, or belt spoolers. The cut illustrates how the top 
may be tipped to eject an empty bobbin at the side. ‘The 
motion necessary is hardly perceptible, a mere wave of the 
hand being sufficient to empty several holders if several adja- 
cent holders contain empty bobbins at one time. 


b 


OuR NEW RHOADES PATENT BOBBIN HOLDER. 


oe 


SHOWING OPERATION BY FINGER TO EJECT EMPTY BOBBIN 
AT SIDE. 
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LAWRENCE PATENT BOBBIN HOLDER. 


In bobbin holders, we have the regular Lawrence adjusta- 
ble pattern, which may be used for different sizes of bobbin 
and different yarn diameters, requiring only change in the 
wires themselves for different yarn. When a round rod is not 
found on old styles of spoolers, we use the small foot piece 
shown at the right of the cut. We furnish side spindles in- 
stead of bobbin holders when demanded. 


BOTTOM OF SPOOL 
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SPECIFICATION FOR LAWRENCE BOBBIN HOLDER 
ORDERED FROM DRAPER COMPANY, HOPEDALE, MASS. 
(JUESTIONS TO BE ANSWERED. 


How. many-Spooters ? eo: 3.5.20 soo aga atest waren 
NO.OF Spindleseach tis235..y2o.2c1:)- Se. aes eee an 
Traverse Of: Bopbilr esis. 2 ton. 22:00.20s2 gh aie ee 
INO. Of, Yeti 0 5a esos Seat ene OS hd os ea ashame 
Size ERI Pe Res oe SR eat Re eee eat 2 cd 
To attach to R Sand Rodor Flat Raih?.c2. ee ee 
Additional information wanted if Round Rods and Stands are to be applied. 
What make Spoolet 0.525 cco ie ene ee 
COLO Fe nadis oy catve totic nus ngetee neces de am ee eae ees Pe ees aren Mepis SX. 
Distance HeEwen end Spindles?........... Ni Se nn g nay eb nea ae 
Distance from Bottom of Spool to top of Bottom Rail (A to B 

JD GAS PAIN) 2.222 ose seetegt owes tas nce eae tegatana 
Distance from top of Front Spindle Rail to top of Bottom Rail 

(DAO DD usp ag sone Sanceeg bond ees cl pose tas pode RE ee ee en 
Distance from lower corner of Front Spindle Rail to outer face 

of bottom: Raila to BP) .2 i suk eee seks tee 


IMPROVED NORTHROP 
GUIDE. 


We make spooler guides in 
several patterns, but our cus- 
tomers have shown preference 
for the Improved Northrop and 
Lawrence patterns. The Im- 
proved Northrop Patent Guide 
has its lower jaw held by an ec- 
centric bolt, enabling a positive 
and accurate adjustment without 
disturbing the fastening device. 
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If the slot becomes clogged, the lower jaw may become tipped 
slightly, exposing the edge so that lint may be removed with 
ease. The slot remains the same width in spite of this motion, 
thereby preventing the operative from increasing the width by 
any designed manipulation. With this guide, the rod on 
which the yarn rests may be turned to present a new wearing 
surface without changing the adjustment of the guide slots, as 
with the old Northrop pattern. 
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THE LAWRENCE GUIDE. 


The Lawrence Patent Guide is 
even. easier to clean than the Im- 
proved Northrop, as the lower 
blade is controlled by a hidden 
spring, which may be compressed 
temporarily for removal of lint. A 
separate screw adjustment enables 
change in width of slot without 
affecting the fastening device. This 
guide is also designed so it cannot 
be opened through any ingenuity 
of the operative except through 
positive change of the adjustment. 

We have special patterns of both of these guides with longer 
jaws for use with cone winders and we are developing quite a 
trade in this line with customers who know the merits of our 
guides on their common spoolers. 


194 | _ SPOOLING. 


SPECIFICATIONS OF SPOOLER GUIDES ON SPOOLERS 
MADE BY OTHER BUILDERS. 
ORDERED FROM DRAPER COMPANY, HOPEDALE, MASs. 


ped Gras wes Ge 
a 
sy a ae 
a@ 


Answer the following questions: 
Which Guide will you have, Improved Northrop or Law- 
PONCE Piece des Saha easel ce eee 
Give number ol Spoolers tes .0h sncsneseschacs steel gots hoe eee 
ee of Pp [lds (11 donee ner eme pre sel Rd BS 


pai eae Nd a ee 20 21 22 23 24 25 26 27 


A iT | 


31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 4748 49 50 51.52 53 54 55 56 5 


LETT | 


Mark X between Spindles where Lifting Rods come. 
they come opposite Spindles put X on the Spindle line. 
Distance between centres of adjacent Spindles, that is, the 

pHa cA gS sts) ARO ESL Ge a ir Bak te SEED siley WREE, eR OT ST 
Distance A to B (Diagram No.1)........0..0.c0008 SRR ORPP it ey 5 « 
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Distance A to C? (Diagram No. 2. pes lifting rod is at the 


MUMMIES SA TARETIE UTA VCLSE Joo. o50..55 cee cee cn 2+ nite nd sdezcdbedsdestorestageutshecsnese 
merc torn ON Diagratr NO. 1 0.2. ce cise ecceeececes lessee cdezes asndbeccees 
MeERIICOMACL OM OM DIAOTAN NO, 1:2 skis 2.ifeceacsosesnetecdesaccpennedesteisicce 
Distance from top of lifting rod at lowest point of traverse to 

top of upper bearing which rod runs through ?....................... 
Distance from bottom of lifting rod at highest point of traverse 

to bottom of lower bearing which rods run through ?............ 


Size and shape of top three inches of lifting rod? (See Diagram 
np Se cnacl ESE TRE alin SO il ee 

Are rods and stands wanted with guides?.........0.. 022. If so, 
answer the following questions: 

“Bolick an he ches aah Wk ok MR arnt dt eae 

Te a TS ARSC 0 a ne 


PATENT SPOOL LIFTING DEVICE. 


This attachment allows the operative to lift the spool by a 
simple lever movement, in order to aid while tying knots. It 
has been found of considerable assistance when heavy spools 
are used. Its additional parts involve an extra charge of 25 
cents per spindle. 
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SPECIFICATIONS FOR SPOOL LIFTING DEVICE 
ORDERED FROM DRAPER COMPANY. 


bie) eps RN DP Nae Aare sc NEON eR A Ri 8S Ph 
Date. eee ee ce eee LOO 
Give maker .Of Spoolerink 2h ae teat wate I ox 
Give distances “A-A ici A. ecco cespae Upper cut is used for 
_ a BaB LU tieton so Rone single rail spooler. 
vz = RN Le oo) ah cape a 
+ iy MSM cotaasis cin teem 
Give: distances) D-D sacs aa For double rail spool- 
a x Ss hs a ia ee er. 
Ra . PS eA ieee ear ears 
ef 43 BS eb OG ce Ae oA BE 


SPECIFICATIONS OF SPOOLERS 
ORDERED FROM DRAPER COMPANY, HOPEDALE, MASS. 


IN RI see vs, eet eran aA Mes Date eta a eee 1852 

Places cee ee earaceenne 

SCG tase wap teeta onattack ate Via what:route: sce: ae 

HOW many SpOolers ? «.........0 ccecscseseceeeseeseees cesses cesenenesenennener cons ceeeeaeneescnnas 

How many Spindles im Cach ?.........ceseceeeesecesesceeseescneeeereneneeesceeaeecesans 

Single or Double Rail Pattern of Spooler, ‘‘E,” ‘*H,” or eae 
(SCO CUES) o.ns.cessscsceessesceeessssneseeneececserseasenperseessesneensneenannetaceatensrennensarnens 
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Send sample Spindle, if top is to match others? ........0.....: 
What length of traverse ?...........ccccccceccseseetsecseseesnsnesceseenensensenenennencensacs 
MMB GO oon d tase ca ccec nso na swe ccmdnccarecteecstennesntonenesi ses ceperetentes wehoseeneus tavcasasnete 
Bobbin Holders or Side Spindles’? ....... Poe ee tage he abe ne eee eh ees 

Rhoades patent Bobbin Holder recommended for **H” and 

‘IT’? Model when ‘‘H’? has chutes and ‘I’ has belt ; Lawrence 

patent if without chutes or belts. On ‘‘E” Model, only Law- 

rence pattern can be used. We never recommend bob- 
bin holders for spooling twister bobbins. 

EE TREC 20" a ct ee iS 

SS SOLED S RESIS SRO Re ana rua pe oon oor mene Fe 

Whee style Guider (See Back)... .....:....0.---s-scceteescsenesecestetinenssesenereneas 

De WeeEI ee Or DINING TINS USCA... enc ecesseccscees te scoeennectees <ecenottanee 

Seivernmn ver OL. Y AlN tO DC SpOOled ..t.22 lai is, oko sek eee tecettncetee 

Meese IS RTM TUIGO Se WY ULE VOU NAVE Ce nna... cccses pocths Sec hgnsdee steno csadgedeteuertcens 
On ‘*E” Model Spoolers we charge 15 cents per spindle, 

extra. We furnish without extra charge on ‘‘H’’ Model when _ 

Rhoades Bobbin Holders ‘are ordered. We do not use chutes 

on ‘‘I”? Model. 

Will you have Spool Raising Device? (25 cents per spin- 
EERE VERE SOL CULL) aecca Fastest anc dth gee cnnataP ck osc snaeten an stat ad env aee (one 
(Recommended for Heavy Spools.) 

WVU you have Lop Creel 2... nn .ccp cece tea ctensercteceedete! cesnemenoneneanae 

Will you*have Side Boxes or Shelves? (If Shelves, give out- 
side measurement of height and width of Doffing Boxes) 

Will you have Top Creel and Boxes of Steel or Wood? We 


MePEPEVRTRITIOTIC BUCO coe 8 poate hacer cae akalgs conan - 2c Fon’ vaendenp onder hcetatnongistnone seeing 
MIRTRM REV RO Es Cl OW) Fs -5 eset doo ceeseccs Baty au fei snn econ canst deeenensavestons cqakesmeenis 
Oc 7S a 1S i ds Oo ERGO LIS heat nd cn artes oe chanted 
Shall Machines be Shod or Taken Down for Shipping? ................ 


Our spoolers will run as fast as any other, but we recom- 
mend care in high speeds, advising a larger number of spindles 
rather than give too great strain on the yarn. While we give 
production at different speeds, we recommend the lowest of the 
tables. bane 
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[312 | 3% | 4 [444 | 442 1454] 5 | 5144 | 5% 


234 3 314 |3l2 | 33% 


Lengths in feet and inches. 


1011/11 6121/12 8/184 
14 0/1410)15 8/16 5/173 
17 2/18 2/19 2/20 2/2138 
120 3/21 6/22 9)23 11/25 2 
28 0 


Width, including bobbin boxes, four feet. 
Weight, from thirty to forty pounds per spindle complete. 


PRODUCTION: OF SPQ@OLERS.© 


Dimensions Revolutions per minute of the Number 
of Spool. 


ee ers to} 
Number | Cylinder, 200.| Cylinder, 220.|Cylinder, 240 spooler 
'ylinder .| Cylinder .| Cylinder, ¥ y 
of Spindle,’ '750.|Spindle,’ 825.|Spindle, QOO.| Spindle, 
. Yarn. / running 
Length | Diam. at 825 
between of 


revolutions 
heads. | heads. Pounds per spindle per week. per minute, 


rf 
5 
4 
4 
3 
3 
2 
2 
2 
2 
2 
1 
1 
it 
1 
1 
1 
1 
1 
1 


0.7 
6,6 
yell 
0.4 
5.3 
1.4 
8.3 
5.7 
3.6 
1.8 
0.2 
9.5 
8.9 
Url! 
6.6 
Sed 
4.9 
4.1 
2.9 
1.3 
9.4 
8.1 
nfl 
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MopEL F For FINE YARNS. 


HOPEDALE WARPERS. 


We make a great variety of beam warpers to meet the va- 
ried demand. Warpers have always been one of our distinct 
specialties, and we have controlled the main bulk of the trade 
for some thirty years. Every important improvement known 
in this art within that period has been introduced by us. As 
patents expire, our competitors naturally take advantage of 
our methods; yet we to-day still control many valuable features 
which are not open to them. As to prices, we can easily meet 
competition when furnishing a similar, or even better machine. 
We naturally do not give away our best features which the 
competitors cannot furnish. 
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Taking our various patterns in the order of their novelty, 
we first illustrate our special pattern for fine yarn. This 
model, as shown, is the most narrow type ever presented. We 
accomplish this reduction in width by taking out the usual 
measuring roll and using the driving drum itself for that pur- 
pose. Everybody can understand how much more available a 
narrow pattern is for the operative in piecing the ends. By 
taking out the measuring roll, we also remove the yarn 
strain formerly necessary to drive the drum. Accurate meas- 
urements have shown that 33 per cent. of the former strain on 
the yarn was utilized for this purpose. 


MODEL E. 


4 
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The next back view of' Model shows the cone drive, small 
cylinder, and other important improvements. We also make 
an older pattern with the cone drive, and large cylinder, and 
also a fourth style without the cone drive which also uses the 
large cylinder. 

A warper contains the generic idea 
| of Winding a beam of yarn from a creel 
full of spools. Starting at the creel, it 

he is found that it is essential for the spool 
skewers to have proper bearings. For 
fine yarn, there is nothing so neat and 
efficient as our patent glass step shown 
in the adjoining illustration. We also fur- 
nish iron or wood bearings, if desired. 

The yarns passing from the spools 
through the warper are at first led 
through the separating comb, which has’ 
| i been much improved in our later con- 

structions. Our rise roll has also met 
with great favor since we adopted the use of positive gearing 
in place of the old rope and scroll system. ‘The roll must now 
move in a parallel path at all times without any chance of 
bending or sticking. A rise roll is far preferable to a drop roll 
as it keeps the yarn up out of the dirt and saves one knot when 
piecing a broken end. 
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Our stop motion is the Improved Walmsley, involving the 
principle of a hinged wire which relieves the yarn from 
weight so far as possible, as compared with the drop wire sys- 
tem. With individual drop wires it is possible for individual 
wires to get loose, or be removed, so that the warper may run 
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at times with broken ends; in fact, these wires have often been 
pulled out of place by the yarn snarling around them and 
carried with the cloth to the printing machine where they have 
done great damage to the cylinders. Our present stop- 
motions are provided with a locking bar and_ eccentric 
release, which enables the removal of a group of wires at any 
point. Fig. 1 shows the locking bar in position, and Fig. 2 
shows it raised for the purpose of liberating the groups. While 
we recommend the Walmsley Motion, we can, of course, fur- 
nish any regular warp stop-motion in place of it, if desired. 


Our latest patent drop-wires are 
made with flattened tops to reduce fric- 
tion and. the loops are also set cornering 
to allow ‘the thread a free passage. We 
aim to reduce the strain on the yarn by 
all possblé means to deliver a stronger 
warp to the loom. 


On the warpers which still use. the measuring rolls, we 
have adopted brass tubing instead of tin, as we find it more 
uniform in circumference. 
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Our Cone Drive is now so well known that it is hardly 
necessary to explain its principle in great detail. All know, 
or should know, that the tension changes materially in wind- 
ing yarn off of spools which change constantly in their yarn 
diameter. The cone drive compensates for this by regulating 
the speed of the drum so that the tension on the yarn is kept. 
uniform. This naturally increases the production of the 
warper by winding faster than usual throughout part of the 
process. It may be better for the yarn to regulate the speed 
so that the production will be no greater than before, but in 
practice the cone warper usually attains higher production, as 
the average speed can be fully 50 per cent. greater than the 
speed of the common warper without adding to the strain. As 
the warper is stopped for tying-in about one-half of the time, 
the net gain is not 50 per cent., but 33 per cent. It is wholly 
possible for four cone warpers to do the work of five common, 
and still reduce strain on the yarn. 

In equipping a new mill, the saving of floor space, and 
number of machines, is of course, a most important item, but 
we believe that the saving of the strain on the yarn is of still 
greater value. Now that automatic weaving has come to stay, 
every effort should be made to supply warps to the looms that 
will weave with the lowest possible percentage of breakage. 
The cone drive cannot be attached to old warpers. 

Our Low Cylinder is another improvement that is uni- 
versally commended. By use of an eccentric drive, we can 
overlap the center of the driving drum, enabling us to drive a 
26-inch beam head from a 12-inch cylinder. This feature may 
be noted in the cut on the next page, which also shows our 
beam doffer. The small cylinder enables the warper to be 
made four inches lower and four and one-half inches nar- 
rower, so that the operative may tie in broken ends with 
greater ease, also allowing the use of smaller help. 
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BEAM DOFFER. 


The Beam Doffer originated with us, and is a great labor 
saver. The warper tender herself may deliver the beam to a 
truck, if necessary, and in any event but one operative is 
necessary, instead of requiring the use of two. The new 
beam is raised to place by the same agency. 

We have the simplest Slow Motion on the market, and our 
Reeds and Combs also present important improvements. In 
our present comb, we use a round wire which presents a 
smoother surface for the yarn, the alternate wires being offset 
soas to give the threads perfect freedom of movement, even 
when the wires are quite closely together. We put our combs 
in metal cases of patented construction increasing their wear 
and durability. 

Another novelty is the Straw Registering Device, which 
detects the number of times the warper stops for broken 
threads, thus giving the superintendent an accurate and daily 
record of the condition of the warp yarn, as made in the mill. 
The device consists of a dial and pointer in operative conhec- 
tion. It is only applied on special order, as it involves an ex- 
tra expense for royalty. 

Take notice that even when competing with our cheaper 
warper, we still give the advantages of the Improved Walmsley 
Stop-Motion, Geared Rise Roll, new Slow Motion, and In- 
proved Reeds and Combs. 
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We now classify our warper models as follows: 

A model—Old pattern straight back—not sold now. 

B model—Our second construction—also out of date and 
not sold now. 

C model—First model to have the Hicks cone, though also 
built without. Made with 18 and 20 inch cylinders. 

D model—Special low model 18 inch cylinder—three inches 
lower than C. 

E model—First low cylinder warper—12 inch cylinder— 
with measuring roll. Our popular model for several years 
past. 

F model—Fine yarn warper, low cylinder, measures from 
cylinder, ball bearing rolls, takes up to 24 inch beam head, 
with 9 or 12 inch barrel. 

G model—Low cylinder—measures from cylinder, oticas up 
to 28 inch beam head, with 9 inch barrel. 

H model—low Raiders onieacares from cylinder, takes up 
to 32 inch beam head, with 9 inch barrel. 

I model—Low cylinder—measuring roll—takes up to 32 
inch beam head, with 9 inch barrel. 

All models from C to I are made either with or without the 
Hicks cone drive. 

The C model is the cheapest construction when made with- 
out Hicks Drive. It has such recent improvements, however, 
as the Improved Walmsley Stop Motion, Geared Rise Roll, new 
Slow Motion and Improved Reeds and Combs. Beam Doffer 
and Hicks Drive can be added. 

Straw Registering Device applied when ordered. 


The following tabular statements will be found very nearly 
correct, and handy for reference in this connection. 
Weight of yarn on a spool with barrel 144 inches in 
diameter :— 
With 5-inch head, 6-inch traverse, 1.9 lbs. 


Oe 5 66 66 5 66 66 1.6 66 
66 4 66 66 5 66 66 1.0 66 
ad 3165S 66 4lgss 66 0.7 6% 


Weight of yarn on a beam 54 1-4 inches between heads, 
and with a 9-inch barrel :— 
With 26-inch heads, 420 lbs. 
66 94. 66 66 350 66 
66 99, 66 66 985 66 
66 a1 66 66 95D 66 
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(© MODEL WARPER. 


SPECIFICATIONS OF SLASHER WARPERS. 
ORDERED FROM THE DRAPER COMPANY, HOPEDALB, MASS. 


ig ET 0s TR ame ee ee ein te SSRN tas» eam RR Iictaa A oo TSOP on eee 192. 
PLA COR I i rennin atic ev ove Ua ciun sone Pie ce ew can cea ee 
BD COM ier ee es tee eae Via what Troute.<..22. 5s 
How many Warpers with driving pulleys on Right hand............ 
How many Warpers with driving pulleys on Left hand................ 
Winat smog eles Ges aah eects na een See cn a a 
Rise or Drophroll machines. 250.255. ler nee terotiiaach eee 
Whatlenethrof cylinders ois he ture cere ee cesenete eae 


Our usual length is 54 inches. 
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meet oeatn Head s.2 0 Lice Seeek oo kee cee 
meammeter Of Barrel of Beams. 292i sc ooo cee eons lone. 
Largest number of Threads on Section Beatn Kicet cw ab ny AE RRO Oe 
Clock for how many Raps?.............. No. of yards per Rap?........ 
Will you drive the Beam with Threads over it or under... 
Pomoc meluiromabove or below...) 30k 
Will you have back combs, high reed, or low reed ?....................... 


Reeds are covered on top; combs are not. High reed,.54 
between top rail and case, low reed 3/’. 
peepeaiereeGHOl Neamis.c 2.80 a 
How many V Creels................... A ces Number or Spools 2.0.24... 
Vache) 2h eer DOM eee ty 
What height is your room, floor to ceiling 0.0... ce oon 
maleyournave Iron or Glass Creel. Steps... 0 one. 
Send sample spool, also skewer, if used... cece 
POmomevantone Hicks Cone Drives..2sc 0 
Piewenrwramiathe beam Doffer:. i 
In sending samples please specify ies from. 
Special Specification when Balling Motion is desired. 


CIRCULAR CREEL. 


DIMENSIONS OF WARPERS AND CREELS. 


One 54-in. Cylinder Warper occupies space 7 ft. by 3 ft. 6 in. 
—Large Cylinder. ; 

One 54-in. Cylinder Warper occupies space 7 ft. by 3 ft. 144 in 
—Small Cylinder. 
Above tigured with 24 inch beam head. Add extra width 

for large beams. 
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V CREEL. 


MEMORANDUM GIVING REGULAR SIZES OF V 
WARPER CREELS. 


¢ 


360 Spools, 12x 15 512 Spools, 16 x 16 
364 7: 13 x 14 532 oy 14x19 
384 os 12 x 16 540 Re 15 x 18 
390 f 13 x 15 544 M 16x17 
392 * 14x 14 570 By 15 x 19 
416 y 13 x 16 . 576 ty 16 x 18 
420 “f 14x 15 600 i 15 x 20 
448 J 14 x 16 608 :* 16x19 
450 ey x15 . 640 . 16 x 20 
476 SS ~14x17 680 Bt 17 x 20 
480 c 15 x 16 720 Nd 18 x 20 
504 - 14x18 750 vy 15 x 25 
510 vf" a tayo gt y's 800 a 16 x 25 


One Warper and Creel occupies about 8 ft. by 13 ft. 

Driving pulleys 10 in. diameter, 2 in. face. 

Pulley on counter shaft should be 6 in. face to cover loose and 
slow motion pulleys on Warper. 
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SPECIFICATIONS FOR WARPER CREELS 
ORDERED OF DRAPER COMPANY. 


SOS 5 ied) Lae enor Be 

eee terete Are ate Per oe i ek 
TLOC0S (2s aoe ae Express or Freight..:....:...:..: eer 
a ed SES eo i 
Beer Ot A ALCUIAE ©. Poe lel... nS tie PEN ce ae eet PO Ape Oe 
Number of Spools each...................... bersht Of Ceiling i3.2..2- an 
1) Es Bd 2 PSO BER BAe Sale 2 3 
TS) PVAVETSE4 20 ssf te Head:..2.. Mins ey 


If Circular creel give exact length of skewer or send sample. 
Iron Steps, Glass Steps, or Cut in Bearings...00.000000. 0. 


Rule for finding the number of pounds of yarn on a beam. 

Multiply the sum of the diameters of the barrel and beam 
heads by the difference of their diameters, then multiply by 
.7854, and then multiply by the length between the heads, giv- 
ing the cubic inches of yarn on the beam when full. For in- 
stance, with a beam 9!’ barrel and 24! head, and 54 1-4'! be- 
tween heads: 

94-24 15 X .7854 5414 =21090.935-++ cubie inches: 

yarn in full beam. 
21090.935—60=351-+ (pounds). 

To get the length of the yarn on beam, multiply number 
of yarn by 840, which gives the number of yards in one pound, 
then multiply by number of pounds of yarn in beam. Di- 
vide the product by number of ends run in warper to find 
the length of warp. 


The following tables show the number of pounds warped 
on a Hopedale slasher Warper, per week of sixty hours, at dif- 
ferent speeds of cylinder and for different numbers of ends and | 
sizes of yarn. In these tables the actual amount warped is 
assumed to be two-thirds of the theoretical amount. In figur- ’ 
ing for a Cone Warper, take the average speed of cylinder 
from empty to full beam. : 
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WARPER TABLES. 


I. REVOLUTIONS PER MINUTE OF CYLINDER, 30; PULLEYS, 163. 


260 | 300 | 320 340 | 360 | 380 | 410 | 440 © 


Pounds warped in sixty hours, 


Il. REVOLUTIONS PER MINUTE OF CYLINDER, 33; PULLEYS, 180. 


| 300 | 320 | 340 


Pounds warped in sixty hours. 


6,365 
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WARPER TABLES. — Continued. 


II. REVOLUTIONS PER MINUTE OF CYLINDER, 36; PULLEYS, 196. 


7,329 
5,863 | 


IV. REVOLUTIONS PER MINUTE OF CYLINDER, 40; PULLEYS, 218. 


320 | 340 | 360 | 380 


Pounds warped in sixty hours. 


7,715 | 8,143 
6,171 | 6,515 
5,143 | 5,428 
4,408 | 4653 
3,857 | 4,071 
3,428 | 3619 
3,086 | 33257 
2,805 | 2,961 
2:571| 2,715 
2,373 | 2.505 
2'203 | 2326 
2:128 | 2.946 
2,057 | 2,171 
1,929 | 2,035 
1,815 | 1,916 
1,714| 1:809 
1,624 1,713 
1,543 | 1,628 
1,403 | 1480 
1,235 | 1,303 
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REEDS AND COMBS. 


Our improved Expansion Warper Comb gives the best. sat- 
isfaction to all who use it. We have often furnished them 
for other makes of warper. 

A maximum number of ends in a 54-inch comb can be re- 
duced 20 per cent. by the expansion apparatus. The Reed is: 
formed by attaching a bar over the top of the wires of a comb, 
which expands or contracts to the same extent. | 


WE MAKE THREE VARIETIES OF WARPER REEDS 
OR COMBS. 


Ist. The front comb, or comb next the beam. This is 
open on top. 

2d. The back comb. This is similar to the front comb, 
but has in addition a bar placed about 3 inches behind it to hold: 
the ends from the upper half of the creel down between the 
wires. 

3d. The back reed, which has a top-rail directly over and. 
covering the tops of the wires. We make two kinds of back 
reeds, the ‘‘Shigh” and the ‘‘low.”’ 

The ‘thigh’? reed measures 5 inches from top of case to 
underside of hand rail. 

The ‘Slow’ reed measures 3 inches from top of case to 
underside of top rail. 


DIRECTIONS FOR ORDERING. 


How many front combs Highest No. ends Length Cyl. 
How many back combs Highest No. ends Length Cyl. 
How many back reeds Highest No. ends Length Cyl. 


Our usual length of box for either reeds or combs, is 72 
inches; if any other length is wanted please specify. 


REMARKS. 


Do you have a carrier roll between front comb and beam ?.......... 
Do you have a carrier roll between back reed or corp and the 

rising’ or falling Tol) Ps iki Oe aici cet ao ee 
Ordered bytes obstinate ie oe ee 
LAY Oba dome UN! Rurtiees Gp eer CORUM Seat hae Sp be Aen pe RA Siean 
Freight Or ES preg ccc ce Ne ie wes tartaiae sakes eclectic 


WARPING. 213 


THE WALCOTT CHAIN WARPER. 


We have been selling this machine for many years, and it 
is now an established trade standard for producing chains of 
indefinite length, with anywhere from 500 to 1200 ends. We 
place our limit at 1200 ends, as we do not believe there is any 
economy in running more than that number from one creel, in 
view of the extra time required for banking and tying in spools, 
and the necessary stops for piecing up, which reduce the 
amount of production, and increase cost very materially. 

The cut is made from our latest machine, with recent im- 
provements, showing the application of our Walmsley stop- 
motion, which is very successful with this style of warper.  — 

‘The complete warper and creel for 1200 spools and receiving 
bag and position for the operator, occupies a space of about 
sixteen feet by thirty-four feet, with stop-motion ; two feet less 
without. It stands eight and one-half feet high. One of these 
machines will do more and better work than three circular or 
upright warpers. ‘This claim is made without distinction of 
coarse or fine numbers, small or large chains. We can refer to 

‘satisfied users as a recommendation, if necessary. 


WARPING. 


214 


7 iL 
uit 
uetSil 
WAS ih 
wAS ih 
uetS ib 
UKE il 
1248 18 
uA& 18 
ut 18 
ut$ 18 

wils8 


> 


utOL 16 


HOT GL 
WV iL 
HLL €L 
WG PL 
iS 
119 iL 
ik 191 
1891 
HG iLL 
641 
wLi9l 
18/91 
Gill 
1/6 41 
wLi9L 
118 91 
HG ILL 
1/6 LT 
18/91 
HG ILL 
16 iL 


1/6 FL 
ug iSL 
16 91 
HOL/9L 
w9 iLL 
W& (81 
wLL SL 
18 61 
HV (0G 
LG 
WIL 8 
8,61 
iV 106 
iLG 
wLLiS8l 
“u8i6L 
HV 106 
i1G 


18/6. 
HF (06 


ILG 


uh lid 
u%lid 


oa 
1121618 
11716 18 
HAG IB 


wg iGL 
116 iGL 
Tie to. 
1/6 1€1 
u& iL 
mimial 
wv iSl 
OL /SL 
wv i9L 
OL /9L 
wv (SL 
OL sEL 
wv i91 
Hi0L /9T 
“iv iSt 
HOLST 
WV 91 
HOL /9L 
OL (ST 
wv 91 
OT /9L 


WL i€L 
WL i¥1 
W& SL 

HLL Sl 
wk i91 
is yal 

mLlaélh 
4 i81 
w§ OL 

WALL 61 

HLL ZT 
12 181 
“61 

HLL 61 

LL GAL 
114 181 
w& i6L 

HLL 61 
WL i8l 
ie 6k 

WL 61 


oy 
Gs 


=~ > 


(ya 
i7t 


will 
WLiel 
Which 
wLigél 
WL i§1 
wlivl 
19,¥L 
SL 
1.9 S71 
i91 
19 FL 
eer ot, 
149 IST 
191 
119 iV 
ISL 

1/9 (SL. 
191 
IST 
1/9/81 
91 


1G 1&1 
116 1&1 
wGivl 
WL Sl 
“8 iSL 
18 191 
WLLL 
aA 
16 181 
1/6 181, 
WLLi9L 
1 1h1 
116 8L 
1/6 i8T 
ALL OL 
Whikt 
1G SL 
1/6 (81 
1h hi 
1G (SL 
1/6 81 


WAP ih 


LT 
W9iLL 
meant 
WV el 
HOL 61 
uw iL 
1/6 /§L 
G6 iFL 
“8 FL 
meat 
1/6 /€1 
mana 
1/8 (FI 
LS 
116 iS1L 
eG VL 
“8 iL 
al nal 
mana 
“8 iL 
wt iS 


Wiel 
i€1 

ih i€1 
1G I¥L 
1/6 PL 
uv iSl 
iLL sST 
ii9 i9L 
will 
8 idT 
meet 
1/9/91 
Will 
W8idl 
LL Sl 
1/9 /91 
will 
Sill 
119/91 
mn ayAt 
1S idl 


“ISO 


“UPI 


“U8 'T 


ISTO H 


“UFPIM 


"T9,'T 


WYSIOH 


“UFIPIM 


“Uyo CT 


WU SIOH 


“UIPIM 


198, 


‘OS TOABTY ,,9 SpRolt ,/G 
yim spoods Ard 04 


"NOW 1/6 


‘ISTIABLY ,/9 ‘pvay ,/F 
YIM spoods A.1Bd 04 


NOW 8 


“dadddVM NIVHO LLOOTVM YOU S THN 


“OSTOABIT |G ‘pRoy ,/F 


yy sjtoods Arired 04 
‘NOW 1/8 


WS19AB.LY ,, 4 F SPU HE 


yj spoods Aare. 04 
‘NOW ws 


JO JO SNOISNAUWIG 


*Su0'T 
stoods 


“ON 


WARPING. 215 


SPECIFICATION FOR WALCOTT CHAIN WARPERS 
ORDERED OF THE DRAPER COMPANY, HOPEDALE, MASS. 


Number of ends to be run in each warpet.............:...:sceseseeseeeseeeeees 
Number of deliveries for each warpev.........0..-...2.:cseecteseceesteseeecseees 
Delivery and operator’s position to be at (right or left) hand 
Thread lease ..:....! So See OS OTE RE PPAR oes ey RE MRE eS 


Number of See OU CLAS ROR Sol 0 ce Reo Go ae ge ee ero 
RST OC UAL OAT) AGL CLLAUTY oo. fecccohenn rates son sectnacsi cd cncete cans ton danctcnseeacethat 
GTS STV 0 2 C0) 0 ga ene ae a Seen n igO  O ee o O 
Number of adjustable V creels (Send sample spool marked 

with name of mill if creels are Wanted) 02.002... cee eee 
UME rE OMG ITY CIEE] Stl lO so) s2tts. so. cogs he, ste ig soeehs che hegh badaas 
(veeeleeteps (Of Tron Or P1aSs) 2.0.22. c cle eco ee Re aes. en eee 
Ship (in crates or taken down and boxed).......0.0...0.1.02. eagles 
INR RER ES EUQ COE 1500565 - dnc lesnu-o Sanwa =e j dass vase crge supe ech latdemntachecedcsnsaaxeps 
State distance between floors, as delivery is attached to flOOE 

above; or if delivery is to be attached to beams or string- 


ers, state distance from floor up to them.........0......00.02.01.- 
li ae hs TAS NCA 2S ANSE, a NOM a pA On RY Se EEE 


See illustration for arrangement of spools in creels for dif- 
ferent numbers of ends, with floor space required for creels 
with different sizes of spools. 

Length of warper frame, 10 feet, with stop-motion, 12 feet. 

Space between holey board and creel, about 2 feet, 6 inches. 

Space between spools in creels, 18 and 20 spools high, 34 
inch; 14 and 16 spools high, 1 inch. 

Holey board and lease reeds are 46 inches wide, and made 
to correspond with number of ends in creel. 

If skewers are used they should be 1 1-16 inch longer than 
spools. 

Driving pulley 10 inches in diameter for 2-inch belt. 


> 
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OUR NEW BALLING MACHINE. 


We have recently made several quite important improve- 
ments in our balling machine, which we have thoroughly tested 
out in actual practice, before approving of the same as our 
regular trade standards. There are various methods of making 
chain warps, some mills preferring to make chains containing 
a large number of ends; the majority, however, using chains 
with 500 ends, or less. No one machine will suit both methods. 

We sell our Walcott warper for chains over 500 ends, but 
recommend the balling machine for a smaller number. In our 
second edition of our catalogue, ‘‘Textile Texts,” we heralded 
the advent of a four-ball warper which promised well, and the 
use of this style led to the present improvement. The object 
of the four-ball warper was to save in waste, as it was difficult 
to measure four balls on four different machines accurately 
enough so that all four would run out substantially alike. We 
have. accomplished the same result; that is, ensured the aceur- 
ate measuring of the chain by a much simpler method, as we 
now measure direct from the pulley, and as the pulley is of 
large surface and has practically nothing to do, except guide 
the chain and rotate the indicator, there is little or no liability 
for slip. 

The cut of the entire machine shows the whole apparatus, 
the ball being wound on the separate rolls, which give large 
frictional driving power, and also shows the stopping connec- 
tion from the pulley back to the machine. The detail of the 
pulley apparatus is shown more in detail in the separate cut. 
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BALLING MACHINE PULLEY WITH CLOCK ATTACHED. 


Our new clock is meeting with great favor. It is substan- 
tial and accurate, stopping the machine at any length of chain 
desired. 
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WARPER CLOCK ATTACHED DIRECTLY TO WARPER. 


We apply the new clock to our older style of Balling Ma- 
chine when requested. | 

We might caution our customers about the use of yarn for 
either balling machines or warpers that is made into a heavy 
spool load, unless special pains are taken to ensure ease of ro- 
tation at the creel. Where a large number of heavy spools are 
used, it requires a very appreciable pull to start them in rota- 
tion, and every possible means of lessening friction should be 
adopted. : 
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SPECIFICATIONS FOR RHOADES PATENT REGISTER 
FOR WARPERS 


ORDERED FROM THE DRAPER COMPANY, HOPEDALE, MASS. 


ME RNR case S82 fae 8 oe scene Sa eeedovtatnndnniteoeens Datei eee ee 

PROUTCSE: 3.020 002002 ig ek BOS Bens 2 eae NaS ROR Wee” TE 
SS 1 GR ISH ee gD PPR nee EN AR VC BE 
I EINE RIC EKE VY CLT [QOL Cos 2 aco 2s css esac? pase oh Seance nen wap ones saad ghensenmeveeds 
ESS EG ai) ol aaa ee ee 7 ROE apa eo aR 
Ea eer of Pee: REN RET Rk RS ALR RS ane bois 


bir cumference of ee TROLY EPRI fo cer oa eet toe tee 
Mppemreerere Wh Arpere) NUPCDASEC 2.05.2, 2 io. cece li eee eines cecccten eee gebedennee 
What number of yards do you wish registered? ................ 21. 
What number of ee per epee. of oro now on warper ?.......... 


Do we apply ?.....:-......- Ye IS Scie he Sen ee RE SEEN an U erat Aiectha heines 
I Ree 82.2 Ned, 52 dyn spine Aeon nance pod woth ce cad cabanas eoseeane 


SPECIFICATIONS OF BALLING MACHINES AND LEAS- 
ING MOTIONS 
ORDERED FROM THE DRAPER COMPANY, HOPEDALE, MASS. 


fae ees aa. Lack anno ave tpcctieee oedlt coea el WO SUG2 cee. sakes LOO ZR: 
Srmmeetiiairy. 1Or, hight. Hantl, W arper. cn 2-22... ico. nage ode cess see open tebe ake 
STIMEEV LOT Sa@lt, HAI: WAT Pery a2... vi ot iasce donk hee neletsdans nev dededte 


How many Balls to be wound on one machine, (One or Two) 
MUTE FRC UMGAL STV. CLILTLG:, 20, 6 --ccazcetes foe Nake. e- ony aot seneasontpesui oa. abap-tsaadbesevats 
How many Balls to be wound on one machine, (One or T'wo)... 

MMMM ICSE EON” TENLOUILT) Gee 2 es 2x. 07h co es rn ct wat Pe otc ct a ce gee o> sca qeeennmoeede eee 


What length of Traverse, (Regular SUDEP AILONLGS ) ceeds ote veneseceoeee 
How many Wood Rolls................ PURO EDAD SOTO acres vain nied,- obs mere 
BN hd SLT). CV OL Vicks popes se kse-g-n-nrserwertpbdene~ nS Cc en eNah: Bete emer 8M 
Register to register up to................-..---.----- VATOSi si conn: O3) veep 
How many Leasing Motions Right Hand............................ ey PIED 
How many Leasing Motions Left Hand... ee eeeede eeeeeeees 
hc STE a 00) Cee eee re? 6 RPE TENTS BA Roster inches 
What make of Warper is Balling machine to be applied to.......... 
EM KEV LEM GT crete one cute de cnc mene gre dnc dee ee de cob Ssee neds sn needs nar 
SESH SASS i pd 0 (5) ea Beep ene ne Un nn AR ee ete Se 
RIAL OR OL MCA SUNTAN ES TOLL foo uid 2s disk hace Aoi ss  cntechiom pucks tp enerh es area 
Diameter of Measuring Roll Shaft for Clock Worm...................-.--. 
Distance between Ribs of Warper Sides...................0..02.c.e ee tenes ee tees 
Diameter of Beam Arm Girt .................. Lah thin Shae Ny Sa dg eR ed «, 
Diameter of Cylinder Gear........ BEE pi RT Ne Lo scien yn bn oe OE a 
No. of Teeth in Cylinder Gear... -ccccnp eepecn eseeeeeeceeeseencenenennes 
Distance.between Cylinder Gear and Warper Side..............-.-.-.-.---. 


}@= In sending samples, please specify where from..................-- 


220 WARPING. 


TO FIGURE CALCULATION 
WEIGHT OF CHAINS. 


No. Yarn. Constant. INO, Liat weconstant. No. Yarn. Constant. 
etcoete! 11.904762 514 ie aes on GUka ee 1725 
OE A 5.952 SOs eee .3307 De cea 17 
Se ee 3.968 ay aCe .3218 FO OES,” 1677 
cae AN eR 2.976 rats twl ger uy 150 ip eh 1654 
Rb ects i 2.3808 bab Meeps ee .3053 is Ree Dhow: 1631 
by te 1.984 ro | Pema eee .2976 Ff: Dak eee: 1609 
Pp Ue ES 1.7006 i Mesa erins' .2904: fiver. 1587 
SFe tee. 1.488 VB o ane .2835 f Oc eee hee 1567 
im ay 1.3228 IG DAE oar .2769 af tohbeke iy 3 1546 

i AN Lame 1.19 AA Boe .2706 y Loy ee eee 1526 

Lisette 1.0822 AG .2645 ES Pome Jody 1507 

ih POR et 992 AG prekine: .2588 SO see 1488 

«I See ee 9158 Tees she .2533 ah Uy Ror a 147 

1: aE aa 8503 AS See .248 82 1452 

UD Sra 5736 BO weak iece -2429 oh Pape ee 1434 

IGS ea: 744 HOAs: .238 Sho ee 1417 

hittacnae 7003 ‘Fee .2334 Silence: 14 

1h Re an 6614 SP BOR bee .229 S6.ce see 1384 

hE evan 6265 Sh A 9 .2246 eV Re Oi he 1368 

74 oy 5952 basa et .2205 rat = pete as 1353 

Oh tees 5669 Od.cosvou. .2164 SO whee 1338 

7 Pali ae ae 5411 DG ere .2126 DQ Pec hs 1323 

yt Oe es 5176 a eR ON .2089 Olea 1308 

1, SUSI ey 496 DG fas ae .2053 Dane Ate 1294. 

7d Bee eA 4761 5) Ee ara S .2018 Us Bepotiels 1a 128 

cee 4579 GO) se. eee. .1984 04 Te 1267 

VA Me bof ares 4409 Olevmed, -1951 375 TO 5 1253 

255 IE 4252 G2. phe 192 OG6.25 384 124 

O. Aen ee 4105 Go... .189 OF Ga 1227 

4) eee UPR 3968 ee IER ee .186 OS eo seen 1215 

AE Oe 384 OO retest 1832 OO ee 1203 

5p -RSURRIE Ld 372 G6 Seis .1804 LOG 2 ee 119 

5 Fete one 3608 . GL hie Tit 

FO alate ae 3501 els pas 1751 


To FIGURE CONSTANT—Divide 11.904762 by the No. of 
yarn equals the constant. 


RULE—Point off two places in the ends and yards, or four places in the 
yards; multiply one by the other and the result by the constant. 


EXAMPLE—Calculation weight of a chain of 400 ends of No. 24 yarn 
5000 yards in length. (24—400—5000 yards.) 
50.00 .496—constant for No, 24 yarn. 
4.00 200 


200.0000 99.200 Lbs. Answer. 


PROOF—840x 24—20160 yds. to lb+400=50.4 yds. to lb. of 400 ends. 
5000--50.4—99.2 Ibs. 


The above table was kindly furnished us by Mr. John $. 
Adams, Jr. , of Adams, Mass. 
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CHANGE GEARS FOR BALLING MACHINE CLOCK. 


This sheet to be used with Rhoades’ Clocks on all models of 
Warpers. 


| Yards per Lease. 
Top Gear. 

| Bottom Gear. 
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IMPROVED CUT-MARKERS FOR 
SLASHERS. 


The Rolfe Cut-Marker has been in use a number of years, 
and has given good satisfaction. Its motion is positively ob- 
tained by gearing, without wire or springs. It does not waste 
or splash the marking ink, and is liked by all who use it. It 
marks the wet yarn between the size box and drying cylinder ; 
the mark is therefore dried in with the sizing, and can neither 
be rubbed off or transferred to other layers of yarn onthe 
beam. ‘The mark is neat and well defined, and cannot be used 
as an excuse for making short cuts. 

Send for prices. 


THE RHOADES PATENT DOUBLE- 
DENT SLASHER COMB. 


We have recently started to introduce the Rhoades patent 
Slasher Comb shown in the illustration, and are having a 
marked success, the advantages being readily appreciated 
wherever the device is shown. ‘This comb gives twice the sep- 
aration of the ordinary comb by use of the double-prong offset 
dents preventing the threads from sticking, rolling over and 
crossing. It is especially applicable to stripes and colored 
work; also for yarns requiring a thin dent at present. The im- 
provement is of course made manifest in the weave-room, 
where the smoother beams weave off much better, causing less 
warp-breaks, less hitch-backs and less uneven work. 
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SPECIFICATIONS FOR PATENT SLASHER COMBS 


ORDERED FROM DRAPER COMPANY, 
HOPEDALE, MASS. 


A? a NC ES a SS DPC Cees wer etelaon ee ahtent cee hit 
GEES S Sepals eee te Se SORE Ck LARA ELI NERO CRE OE 
How many Slasher TEMG biamae OU a et eek LSD Ra ee 
Pow many Dents ii Cah Pen. c ei eee tele eee eee neatesecaee ne roepasanen 
How many inches are Dents to be spread on when Comb is 
NNN aac ooo gs cake oes aaict teageatcavewbisadgnastod cocudys soeaibeckases 
How many inches are Dents to be spread on when Comb is ex- 
TRAMMMECO Goo eeeeecaa one oats pace antsbedee seen n thes eonetpnavecneapeeneessocenentsams 
Length of Comb Case?.........-..-.cccccccsecsects sostenssssesenssnegssnsenecnncannens eraeen 


The length of the Comb Case must be at least 10/’ more 
than the greatest expansion. 
Length of Comb from end to end Of GUAQCONS?.....sseseees secretes 
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MACHINE FOR 

UNWINDING 
STRING 

FROM CHAIN« 


A NEW PROCESS IN CHAIN DYE- 
ING. 


All manufacturers of colored goods, the yarns for which 
‘are bleached or dyed before using, are only too familiar with 
the constant annoyance and expense caused by the snarling 
and breaking of the yarn in the various processes of the dye 
house. 

Since the introduction of chain quilling machines, by far 
the largest part of cotton yarns, both warp and filling, have 
been colored in the chain, which, notwithstanding all its 
drawbacks, has been found on the whole the most economical 
method. 

The most difficult and unsatisfactory process in all manu- 
facturing has hitherto been the rewinding or beaming of the 
colored or bleached chains after they are returned from the dye 
house. 

No one familiar with the manufacture of colored goods 
needs to be reminded of the endless number of broken and 
snarled chains, slack threads and twisted selvages, which are 
continually turning up in the beaming room, however care- 
fully the dye house is managed. 

There has long been an urgent need for some process or 
method by which the excessive damage done to chains in the 
dye house might be avoided, and the following processes of 
manufacture be thus rendered less difficult. 
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This need has at length been supplied, and we are pre- 
pared to furnish methods and machines by the use of which the 
snarling and breaking of chains in the dye house can be practi- 
cally prevented. 

Several years ago a Mr. Henry Gildard, employed at the 
time in one of our large colored mills, conceived the idea of 
winding or coiling around each chain from end to end a cord 
of suitable strength to hold the various threads together and 
prevent snarling and breaking in the dye house. The patents 
taken out by him are in our hands, together with supplemen- 
tary patents by Mr. Herman F. Straw of the Amoskeag Mfe. 
Co., covering mechanical methods of unwinding the cord from 
the chain. 


This system of chain dyeing, including both the winding 
and unwinding process, is already in use by the principal mills 
that use colored warps, so that the field for further sales is 
somewhat limited. 

The sketches we show in rough detail may help to give an 
idea of how the machines are used. 

We have seldom introduced an idea that won so prompt a 
recognition and gave so large a return on the capital invested. 
It certainly ranks with the most important of recent textile in- 
ventions. 

Any one wishing to investigate this process, would do well 
to communicate with us, and we can send our expert to talk 
the matter over with them. . 

We believe we are well within bounds when we say that a 
net saving of at least one-half the whole cost of re- 
beaming may readily be made in the dressing room alone, 
and the gain in the weaving rooms, from the greatly improved 
preparation and the absence of knots and twists, should be 
nearly as much more. 
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DIAGRAM FOR SPECIFICATION. 
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SPECIFICATIONS FOR STRAW’S PATENT WINDING 
AND UNWINDING MACHINES 
ORDERED FROM DRAPER COMPANY, HOPEDALE, MASs. 


RM RCD Sk 8 Sooo oen ak sc evas sebeass 22-3 oae0 #leat WJALCs2+ 2... tossed vheecs 
IN ec 0 2 ee edge ces cet cs Faced crasec Shady npatesebecaghetncteden i354 
Number of Waridine PIM COINIEE Wie plac tit Ae Spindles each...:............ 
Demir Oe WANGine Machines Feo cei ce eeecet oe yeetenc see eeeede sees 
Number of Boiling Boxes............ Maker of Boiling Boxes.............. 
Is Box Wood or Iron?.......... If Wood, has it an Iron Frame ?........ 


Are there any projections or irregularities on the side of the 
box under Gear W within the space included by the dotted 


UintGs Piss... If so, give sketch locating them. Is Gear Wa 
Peeve Gear Pec si. .-ctss.. If so, give number of teeth in other 


gear meshing with it, and sketch showing size and loca- 
tion of shaft it goes on. 

In case space under Gear W is taken up by some mechanism 
and similar space on opposite side of box is clear, and 
shaft carrying Gear W extends beyond bearing, give 
drawing of shaft and distance from side of box from 
which the gear may be located on the shaft. 

memermeraence G1 Drawing Roll i.ec. oot. 3c it. ecsssccdeinsenets woeee dented 

Number of teeth in Gear W ........ Outside Diameter of Gear W.... 
NOTE. In case Gear W is not on the same shaft as the 
Drawing Roll, give number of revolutions of Gear W to 
one,revolution of Drawing Roll. 

Looking from the Winding machine is Gear W on the right 

hand side (as in sketch) or left hand side of Boiling Box? 


Give distance at A................ Biers. Garces Diecusiseces 
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THE HOPEDALE TWISTER. 


Our well known Twister, is still of the heavy and substan- 
tial pattern which has met with the strong approval of our cus- 
tomers. It has been our aim in this line, to produce a machine 
that, while sold at a reasonable price should have so many ele- 
ments of superiority that good judgment must necessarily de- 
termine its selection. We call attention to the various points 
of superiority, and only ask for investigation as to the truth of 
our claims. 

In paying for a machine constructed of iron and steel, it 
would seem more or less essential to know how much of 
quantity one was receiving, especially when the quality 
eannot be criticised. We invite comparison of weights 
with any twister made. We believe high-speed machinery 
should be solid and properly proportioned, especially as the 
present trend of invention may produce devices which will en- 
able much higher speed. 

Starting at the head end, our Neat Covers must certain- 
ly attract attention. ‘They are removable without the opera- 
tion of removing bolts or screws, being held in place by Au- 
tomatic Locking Devices. 

Our Spindle Rails are of Heavy Box Pattern and 
the Samsons have Adjustable Legs to accommodate 
any variation in the floor level! The adjustment is positive 
and capable of most accurate screw and nut setting. 

Some time ago we adopted the Taper Bearing and 
Screw Step for our twister spindles, as used so long and with 
such great success, on our spinning spindles. Their introduc- 
tion however, introduced a difficulty not common on the 
smaller type, as the pins which locked the step and bolster 
sometimes got loose, providing the step or bolster were jammed 
down on them with the slots out of line. In our latest con- 
struction, We use no pins and therefore drill no holes 
through the base, thus avoiding all leakage. 

The bolster is locked by a spline, as seen in the cut, 
which holds in a slot, and the step is held in place by a spring 
connection which can be easily changed in position for adjust- 
ment of the bearing fit. The spring has no function as such 
while the spindle is running. We have thousands of these 
spindles already in use, giving excellent satisfaction. 
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Our Spindle Brake is another neat idea, which is ex- 
tensively copied now that the patent has expired. It is essen- 
tial on large, heavy spindles. The brake is a simple casting, 
with knee plate, extension to rest on rail, and leather friction 
pad which applies the brake pressure and which also overhangs 
the whorl thus serving as a spindle retainer. By simply tilting 
the casting, the spindle can be removed or raised. Nothing 
could be simpler. 
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Our Rings are all of our own manufacture and we can. 
recommend them in every particular. While furnishing all the 
standard styles, we have certain novelties of our own which 
are exclusively used on our machines. 


TER 
oa Oring DEVICE 


. é 


The Carter Self-Oiling Ring is recommended for verti- 
cal rings of three inches in diameter or more. The invention 
consists in the application of a wick, which lubricates the travy- 
eller below its contact with the yarn, allowing the speed to be 
increased from 15 to 25 per cent. 

The T. H. Smith, Patent Twister Stop-Motion.— 
In spite of efforts of dozens of inventors, there has never been 
but one successful twister stop-motion and that is the type 
shown in the illustration on page 233. The cut is self-explana- 
tory, as the device consists simply of a bent wire attached to a 
sheet metal holder, having a hole or bearing to encircle the 
top-roll pivot, and a flexible metallic (German silver) tongue 
to engage the top-roll and stop its rotation, when the breakage 
or slackening of the thread allows the overweighted structure 
to feed the tongue in between the rolls. Its use prevents 
roller laps, enables the help to tend more spindles, practically 
stops all waste and allows the speed to be increased. 
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THE HOPEDALE TWISTER. 


a 
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A Recent. Improvement consists in extending the 
rear portion of the signal so that it will stick up prominently 
and attract the eye of the operative when an end is broken. 
This idea was suggested to us by Mr. David Clark of the Ada 
Mfg. Company, and patented in his name. 

While we have equipped a fair proportion of the twisting 
mills with this device, there are many still running that might 
profit by its use. Understand, however, that we do not claim 
that it is suitable for all conditions. It is not recommended 
for wet twisting. It only applies when a single line of rolls is 
used, with yarn delivered from the under side of the bottom 
roll. Used with two-ply yarn it will stop delivery if either 
thread breaks. With more than two-ply, it only stops when 
the formed twisted thread breaks. If a band breaks on a 
spindle, the stop-motion will hold the end until a new band is 
put on. Broken ends are held in place and do not lash around 
to break others. The frame can be started after doffing with- 
out stopping to piece up. 

One user who was short of help ran his twisters without 
attempting to piece up the ends as the stop-motion could take 
eare of broken ends. In this way the doffers practically ran 
the frames. 

We supply the devices to builders of other frames, and to 
old twisters already in the mills, besides adopting it for our 
own new twisters whenever ordered. The device is of more 
yalue for worsted than cotton, on account of the higher value 
of the waste saved. The Washington Mills alone have ordered 
over 20,000 of them at different periods. Saving of waste at 
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the twister is important, for such waste cannot be re-spun. 
Using this attachment a twister will run better and make less 
waste, using single end spools from the common spooler, than 
from spools wound by the expensive double process on a stop- 
motion spooler. In one mill, a single twister of 180 spindles, 
equipped with this stop-motion on worsteds, saved ten ounces 
per week of waste per spindle, worth 75 cents per pound. On. 
3,840 twister spindles, on cotton, the average saving in waste 
per week was 34 pounds. They also saved 17 pounds of 
sweeps, and paid less per side, per day, for attendance. Even 
on this small number of spindles, the saving per year was thus 
figured at $489. 

Surely a small trial order could be risked without chance 
of great loss; in fact, if anyone can point out any possibility of 
loss, we should be glad to consider their basis of argument. 


Top Rot 


SPECIFICATIONS FOR SMITH’S PATENT STOP-MO- 
TIONS FOR TWISTERS 
ORDERED OF DRAPER COMPANY, HOPEDALE, MASS. 
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Number of twisters to have Smith Stop-Motion....... 0.0.0.0... 
Number of spindles per twister........ she A eae kk  vwleplsa Saas Mee alee ome 
Builder. of; tywistersciiie to ee 
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Dimieter of Top roll (A) -............--..-.... Li AE «Atha Bed Sis Inches. 
WPAIeter Of DOLLOM TOL] (CB) oon... sc. ene css cceekceceee ee enehesttseeeteee ne 
Top of roller beam to center of bottom roll (C)..............-. v4 
Center of bottom roll to center line of spindle (D)........... “s 
Diam. of top roll gudgeon (E).......--..--:e cee tect cette ‘e 
Center of bottom roll to center of guide wire (F)............. - 
eemnyr were (Gy ).s-.....-.2..-.-5-.- Ho! ME SA clcl. pe eeiglane ros 1 oe de 
For Cotton or Worsted yarms?.....0...........cccccceecccsee cereesceeeeeteeseees cenennencaes 


— Wet or Gry twist ? 2... eecccececeeeeeeeeeee eeeseesceeseereseecaeeneaserenensess peneanenenn 
The Smith Stop-Motion is not recommended for wet Twisting. 


We arrange our Twist Gear directly on the end of the 
cylinder shaft. With this arrangement the range is greater 
with less changes and we get less noise. Every gear is ma- 
chine cut. Nothing is more simple or convenient for 
change. 
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Our Traverse Motion is fitted for Change Gears, so 
that the speed can be accommodated to the conditions, prevent- 
ing the thread from winding under or piling on the bobbin. 
More yarn can be wound on a bobbin if attention is given to 
proper regulation of the traverse speed. We use a simple 
Lever Clutch to throw the worm of our traverse motion out 
of gear, so that the Ring Rail may be lowered at any 
time when necessary. 


TABLE OF TWIST GEARS FOR DRAPER COMPANY’S TWISTER. 

This table gives the number of teeth required in cylinder gears with a given 

stud gear to produce a theoretical twist with 8-inch cylinder and 
%-inch band. No allowance is made for contraction. 
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This table is figured for 11-2 inch bottom roll, with a 90 
tooth gear on the front roll, and a 120 tooth jack gear. 

The ordinary ranges of twist. required are given in the 
table. If any twist not given is necessary it can be obtained 
within a small fraction of a turn, by changing both stud and 
cylinder gears. All gears are interchangeable, and have same 
size nut, requiring but one size of wrench to make any change. 
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SPECIFICATIONS OF TWISTERS 
ORDERED FROM DRAPER COMPANY, 
HOPEDALE, MASS. 
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How many Wet Twisters’?............ How many Dry Twisters’?.......... 

How many Spindles in each ?.......... Are brakes required 6n Spin- 
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What pattern of Spindle? (Draper, Whitin, Sawyer, etc.)........ 


If matching a present lot, send sample bobbin and spindle 
to ensure duplication. 


Single or double Boss Top Rolls?............ Single or double Line 
EL Tie ARO RP A SUE 
RED ROIS 2cor oes 5 coo ei wn eesee eens Single or double Line Top Rolls? 
Kind of Ring ?........ (Vertical or flat-top.).......... Size of Ring ?..:..... 
Is Carter Oiling Device desired on Vertical Rings? (Extra 
EERE, Boag gad ep iw ts ragioesnan, Woda acr dean dante trgaslon scopes eoek nel bogie 
Used only on 3 inch and over. 
IIIS UE VOUGE. 2 osc. 8S. xacgaranvnen dee sesng (ctlvn pV esecee tv ca a ccashep eonetes sth 
Will you have Warp, Filling, or Combination wind ?.............:...... 
Will you have Single or Double-headed bobbin ?........000000000.. 
What number yarn will you twist ?............ How many ply ?............ 


For how many turns twist per inch shall Twisters be geared? 

We furnish three twist gears and charge extra if more are 
ordered. 

Will you twist from beams or spools?.............. PE MG NY ae 

If you twist from spool, send sample that you twist from...........- 

Sermo en. trot A DOVE OF MelOW Pi cick le eee eke een etbensente 

Do you want T. H. Smith Stop-Motion? (Recommended es- 
pecially for two-ply and Dry Twisting only. Extra 
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Cylinders on new pattern Twisters, unless otherwise specified, 
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wynat-size Pulleys, diameter ?..o..c.c oc. .k acces Fane tees mie 
Pulleys run from 8 to 20 inches, rising by half inches, 2 1-4 
to 41-4 inch faces. 

Is a narrower width than our regular size Twister required? 
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Shall Machines be Crated, Shod, or taken down and Boxed? ...... 
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We recommend 12 inch or larger pulleys. 


In sending Spools, please specify on same where from. 
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PRODUCTION OF 'I'WISTERS. 

In preparing tables of production of our twisters, we have 
assumed the number of yarn after twisting to be one-half for 
2-ply, and one-fourth for 4-ply, of the number before twisting ; 
the twist is indicated by the number at the head of table by 
which the square root of the twisted yarn is multiplied. (See 
twist tables 88-92.) ‘The figures given cover the most common 
sizes of ring and numbers of yarn. What we consider to be a 
fair allowance for loss by all causes from the theoretical pro- 
duction has been made. 

While tables published by other parties give higher figures, 
they often fail to appreciate the practical limits enforced by the 
ring and traveler. Our Twisters will give as large a 
product as any, but we do not care to make excessive claims 
which cannot be carried out by the average user. In accord- 
ance with modern practice we have made the following assump- 
tions: 

Traverse.—6 inches in all cases. 

Bobbin head diameter.—Top 4 inch less than ring diameter 
for rings larger than 21g inches, and 44 inch less than ring 
diameter for rings 24% and less. Bottom head 3 inch less than 
diameter of ring in all cases. 

Gauge of frame.—l inch more than diameter of 1 ring in all 
cases. 

Roll speed is figured in exact proportion to the spindle 
speed and twist, on the assumed basis that contraction in length 
due to twist is offset by the extra turns of the spindle that are 
necessary to wind the yarn on the bobbin. 

For example: ‘To find the roll speed, divide the spindle 

speed by the circumference of the bottom roll and then divide 
the result by the twist per inch. 

As bottom roll is 14 inches in dia. the circumference 
=3.1416 X 1.5=4.7124. 

Spindle speed for No. 6 yarn is 4500+4.7124—954.92. 

If twist with multiplier 4 is used consult the twist table 
which gives 6.93 for the square root of 6 multiplied by 4. 

954.92+6.93—137.8 as number of revolutions. The tables 
give 138 as the nearest equivalent. 

Production is figured directly from the delivery of the 
front roll. ; 

Taking the example of No. 6 yarn as above multiply the 
. circumference—4.7124 inches by 1388 turns per minute—650.3112 
inches of delivery per minute. 650.3112 600=390186.72 inches 
of delivery per day. As there are 30,240 inches in a hank, 
390186.72—30,240—12.9 hanks per day~3 (The number of 6 
two-ply)=4.3 pounds per day, the theoretical production of 
continuous running. 
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PER CENT. OF ALLOWANCE FOR STOPS IN TWISTING. 


Number 2 Ply. Bab lys 4 Ply. 6 Ply. 
of Yarn. 

6 14 15 17 20 

7 14 15 16 18 
8 13 14 15 17 
9 13 14 15 16 
10 12 13 14 15 
12 12 13 14 15 
14 11 12 13 14 
16 11 12 13 14 
18 10 11 12 13 
20 10 11 12 13 
22 9 10 1G 12 
24 2) 10 11 ~ 412 
26 9 ) 10 ial 
28 8 9 10 11 
30 8 a 9 10 
32 8 8 9 10 
34 7 8 9 '9 
36 7 8 8 9 
38 7 4 8 9 
40 6 7 8 8 
42 6 7 7 8 
44 6 6 i 8 
46 5 6 a 7 
48 5 6 6 7 
50 5 5 6 x 
60 5 5 6 6 
70 4 5 7) 6 
80 4 5 5 6 


In order to make a proper allowance for loss of time due 
to doffing, etc., it is necessary to find out what results are 
actually obtained and work out a systematic table. The above 
basis has been assumed for our own figures. The per- 
centage varies with the ply and number of yarn, but not with 
the twist. 

Taking the same problem as before, with the theoretical 


product of 4.3 pounds, the table would recommend a percen- | 


tage reduction of 14 per cent. 4.3X.14=.602 
4.3—.602=3.69—Answer 


Same as given in the Production tables. 
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TABLE SHOWING NUMBER OF POUNDS OF TWISTED YARN PRO- 


DUCED IN 10 Hours—4 Pry. 
FRONT ROLL 1% IN. IN DIAMETER. 
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OUR STANDARD REEL. 


Our reel is practically the only one of our products which 
is not protected by patents, and therefore enters into open 
competition with other similar machinery. We have tried to 
secure approval of possible customers by making this ma- 
chine a little better than any other, and we do not care to 
meet the prices of poorer reels. We believe our reel easier to 
operate than any other. The following special points are 
worthy of consideration: Our traverse motion is geared 
and positive, winding a well-bound skein. 

The bearing On the driven end is set to ball and 
socket joint, so that it cannot be strained in lifting swift for 
removal of yarn. The bearing on the opposite end is protected 
and prevents any oiling of skeins. 

The releasing arms and traverse are furnished with 
metal bearings, fitted with metal boxes. . 

The shaft is of wood, for lightness, and superior to any 
other material for this purpose. 
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The bobbin box has waste boxes at each end, and is pro- 
tected from any drip from the spindles. 

We fit these reels with front spindles for cops, or spinning 
or twisting bobbins, each spindle being removable independent 
of others. The spindle bearings have a hinged protect- 
ing board, preventing dirt and flyings from lodging. 

A gong is attached to strike at the completion of each 
hank of 840 yards, or when any other length desired has been 
reeled. Werecommend the maximum length of reel not to ex- 
ceed 65 spindles. 


We claim a larger production of a better product, | 


within a given time, with less waste. 


SPECIFICATION FOR REELS. 


Number,of reels with driving pulleys on right hand end.............. 
Number of reels with driving pulleys on the left hand end.......... 
Number of' spindles in each reel inin<.a:.. ee eee 
Space between spindles... be eel cleat eens Corser eee 
Rize of skein desired (54, 60:0r 72 inch.) -5. sc... ene 
Reel to be belted from (above or belOW) ..............:csc1. ccescseeeeescancaten 
Going to strike at each (hank or——yardS) .....00...0-...06 ---ntteereees 


Yarn to be reeled from (spool, bobbin, or cop.) Send sample 


Perl sOE Ver eis a apse esos cada hn so an be em 
Reels to be shipped (on shoes, in crates, or taken down and 
DO ROC esl Re Eaa SN as S ails dS SORE glee aren ee 
BATS WLAts.. Gor: Se ee Ue Te ESS eee an eas seem aa SDKs Ae 


REEL PRODUCTION TABLES. 


It is practically impossible to give any definite figures of 
reel production that can apply to the widely varying conditions. 
We therefore simply give a table of the theoretical maximum 
product if running were continuous, to furnish a basis from 
which a proper percentage reduction may be made. Reels are 


stopped anywhere from fifty to eighty per cent. of their pos-_ 


sible running time in actual practice. 

This table is for single yarn, and gives ten hours continu- 
ous product in pounds per spindle for the varying sizes. For 
yarns numbering from 1 to 9 inclusive, take the products for 
10-90, ete., and multiply by 10. For instance, the product of a 
54-inch reel at 120 revolutions on No. 5 yarns would be that of 
No. 50 yarn (2.57) multiplied by 10=25.7 pounds. 
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FRONT VIEW OF I MODEL. 


THE NORTHROP LOOM. 


While looms are now our most important product, we do 
not intend to give full detail about them in this catalogue, for 
they require a separate volume of their own. ‘Those wishing 
to know more about this wonderful machine can send for our 
book, ‘‘Labor Saving Looms,” now in its second edition. The 
success of automatic weaving is thoroughly established, as we 
have sold over 125,000 complete Northrop Looms to date, 
without counting those built abroad by our various licensees. 
Our success has stimulated competition, there being several at- 
tempts to introduce the old shuttle-changing principle, so often 
tried and so often discredited. It has been found difficult to 
make any of these devices salable without infringement of our 
own patents, and we have several law suits now in progress 
with the more prominent of the builders. It is naturally easy 
to get some orders for inferior machines from that class of pur- 
chaser who will take a cheaper machine without full investiga- 
tion of the relative merits of those offered for sale. We are 
perfectly willing to let the trial of the looms themselves deter- 
mine their relative value as competing machines, and we only 
interest ourselves to publicly correct the public statements of 
our competitors when they attempt to comment adversely on 
our own product in emphasizing their supposed and unproved 
superiority. 
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Our own 
loom and its 
parts are gen- 
erally under- 
stood by the 
trade at ‘pres- 
ent. ©. We are 
building a 
loom after an 
experience of 
some twelve 
years, Which 
not only is 
equipped with a highly 
developed automatic fill- 
ing-changer and warp-stop- 
motion, but also incorporates 
many peculiar novelties and 
a higher grade of workman- 
ship than is common to any 

25-BOBBIN HOPPER. other loom ever manufac- 
tured. Considering the hop- 
per, or battery, as the most important element, we still use the 
large 25-bobbin design with various minor improvements. The 
retaining devices for the small end of the bobbin are supplied 
with coiled springs which operate more easily than formerly, 
allowing quicker introduction of bobbins into place. ‘The 
same hopper will do for either bobbins or cops. 

Our warp-stop motions are furnished in various styles. 
Our steel heddle motion continues its popularity on 2-harness 
work, and we have devised several methods of adapting it for 
more harnesses. We have several forms of stop-motion for use 
with ordinary forms of harness, each having its peculiar field. 
They are all of the drop-wire type, but they use different 
styles of drop-wire and different methods of application, Our 
older form uses one drop-wire for two or more threads, 
and is situated directly back of the usual cotton harness. 
Another form uses two or more rows of drop wires, situated 
so as to take the place of the usual lease rods, as the drop 
wires do the leasing themselves. Another form retains lease 
rods, but uses a small, light drop, especially adapted to fine 
warp or elose sley. The steel heddle form is. less expensive 
for drawing in, but it is more limited in its range of applica- 
tion. Conditions vary so much that we prefer to deal with 
each particular case as it comes to us. 
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Our shuttles are now fairly standardized, and the illustra- 
tions show the popular patterns now advised. We duplicate 
any of our older patterns on request. 
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We now manufacture our own bobbins for Northrop 
looms. ‘These bobbins are patented and have always been sold 
directly by us to our customers, although formerly manufac- 
tured for us elsewhere. We believe it better to control the 
manufacture of this product to ensure the prompt filling of 
orders, and to have more personal knowledge of the difticul- 
ties that arise in meeting the necessary conditions. We know 
these bobbins from the tree to the packing box, and we manu- 
facture them on special machinery of our own construction, 
which ensures a greater accuracy than ever before possible. 
We intend to make the very best filling bobbins ever manufac- 
tured, even if there is less profit to ourselves in taking extra 
care. 

For match-pick weaving we have developed our feeler con- 
struction to give more perfect results with less waste on the 
bobbins than formerly. Weare also giving attention to im- 
proving the design to prevent wear and allow ‘closer adjust- 
ment. Our bunch-building mechanisims for use in spinning 
filling for feeler looms are also much improved. While we con- 
tinue the use of our high roll take-up on the great majority of 
our looms, we also build looms with the old fashioned breast- 
beam and low take-up roll for special weaves, when required 
by our customers. 

Our Draper-Roper let-off is now a standard, giving almost 
universal satisfaction. With certain goods we also apply a 
friction to give extra drag on the beam. 
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As will be noted in the cross-section of a Northrop loom, 
as shown in the cut, we have recently made a material modifi- 
cation in our Cut Motion, in order to cover various requirements 
of weaving, it being found necessary in certain instances to 
haye a greater length of cloth from the reed to the take-up roll 
than our former high-roll arrangement allowed. The three 
drawings under the main illustration show other methods of 
guiding the cloth within the range of the mechanism. We still 
make the regular high-roll take-up for those who wish to du- 
plicate looms or do not need the extra winding. 
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We have had gratifying success with our recent ‘*L” 
Model loom, or wide pattern, for cloth from 72 to 108 inches in 
width. We drive this loom from an auxiliary shaft, with 
pulley geared to run at higher speed than the crank shaft. We 
use a clutch pulley and band brake, recently improved and 
properly effective. 

We no longer limit ourselves to any particular line of 
weaving within the single shuttle class, for we have spread 
the application of the Northrop system to include nearly every 
style of fabric manufactured. Our looms are run with 
jacquard motions, dobby motions, side-cam motions, bag 
motions, on towels and handkerchiefs, flat duck, corduroy, 
denims, window-shade goods, all classes of sheetings and 
prints, muslins, sateens, napped fabrics, drills, twills, stripes, 
etc. Wehave looms running with filling as fine as 140s and 

yarp as fine as 100s. We have had several mills completely 
equipped with cop looms, although there has been a curious 
idea prevailing to the effect that the Northrop loom was not 
adapted for cop filling. On many grades of product, North- 
rop loom goods are preferred by the buyer; in fact, we have 
sold looms to mills because their customers insisted on North- 
rop loom products. We are just starting to introduce the 
Northrop principles for lines outside the cotton industry, hay- 
ing shown great advantages in the weaving of certain woolen 
and worsted goods. 
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All of our loom frames are now milled, the cross pieces, 
or girts, being also milled to exact length so that the looms 
are uniform and the frames set up in correct alignment. No 
other ‘American builder goes to this expense ; in fact, they can- 
not afford stich expense at the prices at which common looms 
are sold. 

The Northrop loom is of peculiar advantage at the present 
time because of the lessening of the labor demanded. ‘The cot- 
ton mills of the country are suffering from scarcity of help; in 
fact, this scarcity has prevented the building of the proper 
proportion of new mills. The increase of spindles for the last 
few years is of small moment compared with the increase in 
England, where 7,000,000 new spindles are understood to have 
been started. T he Northrop loom needs less than half the 
weavers for the same product. It would save more than half 
the cost of weaving did the owners take all the profits. It has 
proved its advantages so many times and in so many places 
that repetition on this point is becoming tedious. 
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REAR VIEW I MODEL 


Our price for Northrop looms of different models has been 
practically stationary for years, in spite of the fact that we 
have been continually improving the loom as a machine, with 
an increase of cost for nearly every change. We have not 
only added more weight, but we have added the extra machine 
processes noted. We have increased the size and capacity of 
our hopper, we have greatly increased the cost of our cut 
motion and we supply two forks instead of one to practically 
all of our looms. Our new let-off is a much more expensive 
mechanism, and there are many other details of similar charac- 
ter. Sometime ago we figured that the cost thus added, as 
compared with our earlier constructions, was equivalent to 
fully $15 per loom. Sinee that time, the price of materials 
has increased beyond all expectation, so that we are paying 
more for our iron, steel and lumber. It would certainly be 
conservative to say that we are giving our customers looms at 
i price $20 less than they should be charged in proportion to 
our early established price for the machine and conditions then 
covered. It must also be remembered that we supply assist- 
ance and supervision in the starting and running of our looms, 
which amounts to many dollars per loom each. We explain 
these matters with no intention of appealing for sympathy, as 
we still make a profit,—and we ought to make a profit. We 
make less profit, however, than many other introducers of 
patented machinery ; in fact, in view of the benefits conferred, 
we think our net return from each sale singularly moderate, 
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There seems to be a sort of vague understanding through- 
out the trade that several other machinery builders will intro- 
duct filling-changing looms to the trade within a short period 
of time, in view of the expiration of several of our import- 
ant patents. Customers are being urged to hold off orders 
until such time, to profit by the supposedly lower prices at 
which they can obtain satisfactory automatic looms. It is 
perfectly true that some of the patents showing important 
principles of operation. will expire at a comparatively early 
period, but these patents only allow the use of mech- 
anism which we ourselves did not find satisfactory 
for continued mill use until they were supple- 
mented by improvement and further inventions. 
The earliest commercial looms furnished by us for the 
trade, were delivered in 1895. Important patents cover- 
ing several of their essentials, will not expire for many 
years to come. It is difficult for anyone to comprehend the 
wide scope of our patent protection; in fact, we have had in- 
stances where competition in our patented machinery was 
started by those who had not seen all our patents and who 
were promptly ready to desist as soon as the patents were 
shown them. Weown many patents that do not stand in our 
name on the records having been acquired since their issue. 

- Those who have not had our experience with this mechan- 
ism may think it easy to devise substitute devices, but we 
reached comparative perfection in this Northrop loom line 
only after seven years of experiment in the discarding of such 
substitutes. It is plainly evident to any sensible man that, at 
the lowest limit, the Patent Office protection of 17 years only 
allows the copyist a chance to duplicate a mechanism 17 years 
old. As a matter of fact, in view of the time taken in applying 
for patents, etc., this period is often much longer. Our com- 
petitors to-day can, with the lowest limit, only duplicate the 
devices with which we were experimenting in 1890. Even were 
they able to duplicate the looms which we sent out to the trade 
in 1895, by 1912 (now 5 years distant) they would still be lim- 
ited to our early, crude loom, which will have had 17 years of 
added improvement in the interim. We know our loom of to- 
day is vastly superior to that of 1895. We believe our loom of 
1912 will be superior to that we are now making. The improve- 
ments are well worth the difference between the price we ask 
and the possible price that our competitor could charge. Re-- 
member, that those who wait are losing possible profits in the 
meantime. ‘There is little economy in waiting 5 years to buy 
an Obsolete machine, at a small saving in cost, when the loss 
per loom for each of the 5 years might be $20 to $30 or even 
more. 
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We find that several users of Northrop looms are buying 
wooden shuttle blanks cut to receive Northrop shuttle parts, 
from outside sources, taking parts from Northrop shuttles in 
which the wood is worn out to put in them. We call attention 
to the fact that we ourselves sell shuttle blanks cut to receive 
our parts, and charge a low price for the same. We cannot see 
how anyone can afford to sell them for less than our charges 
and furnish a good article. There is not sufficient profit to our- 
selves in this price to make us very eager for the trade, but we 
dollike to have our looms give good results, and we frankly do 
not believe that shuttle blanks made by other parties will hold 
our shuttle parts so uniformly in proper position as our own. 
We disclaim any responsibility for the operation of our ma- 
chinery when used with devices or repairs that we have not 
furnished. If the bobbins in a Northrop shuttle are not 
centrally held they will break more filling. This might not be 
detected unless a careful comparison were made. 


OLD STYLE (B MopEL) NoRTHROP LOOM. 


i i i A 
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SPEED RECOMMENDED FOR DRAPER LOOMS FOR MEDIUM 


WEIGHT GOODs. 


28! 190 to 195 60/' 128 to 132 
30!’ 185 to 190 64!/ 124 to 128 
32!/ 180 to 185 681/ 120 to 124 
34!! 175 to 180 cae 116 to 120 
36! 170 to 175 rps 112 to 116 
38!! 165 to 170 80! 108 to 112 
40! 160 to 165 84! 104 to 108 
42!! 154 to 158 88!" 100 to 104 
44!/ 148 to 152 92!! 96 to 100 
46/' 144 to 148 | 967! | 94 to 96 
48’! 140 to 144 100’! 90 to 94 
52!/ 136 to 140 | 104! | 88 to 90 
56// 132 to 136 108"! | 86 to 88 


There is no reason why our loom cannot run at any speed 
attained by common looms of the same capacity. We never 
advocate extremes in this direction. In fact, on heavy goods 
we would consider the above table too high. 


WE DESIGNATE OUR DIFFERENT LOOM MODELS AS 
FOLLOWS: 


A MObDEL.—Like those sold in 1895 to the Queen City Mill, 
and other early customers. 

B MopeE.L.—Standard up to 1898. 

C MODEL.—Never put out. 


Above models now obsolete. 


D MovEL.—First heavy pattern. 

E Moper.—Standard replacing the B Model. 

F MopvEL.—Extra heavy pattern for 72 inch goods and wider, 
replaced by L Model. 

G MopEL.—A special pattern not to be duplicated. 

H MoOpEL.—Heavy pattern. Side-cam corduroy loom. 

I MopEL.—New construction for same goods as the E model. 

J MOpEL.—Special light two-harness loom. 

K MopEL.—E Model widened to take 24 harness dobby. 

I, MODEL.—New extra heavy wide Model. 


sé 
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E MODEL COTTON HARNESS LOOM. 


SPECIFICATIONS OF NORTHROP LOOMS 


ORDERED FROM DRAPER COMPANY, HOPEDALE, MASS. 


Make out separate specifications for each style and size of loom. 

HiOR Meare see Tk eo, Date Ordered. 2.22. 22.:4ioee 1908 

TN Cob a 2). MS hy DANCE ott Mein geen eg MERON SMPMe MCRAE CULE TE AEE LoS 

NG er B55 iS Sei ek eae PORE ce LION rates ce Model a:.c 33s enees 

Paap these Right-Hand Belt from above. | i 

Se Manatee Left-Hand Belt from above. 

Sipe DMN gi cctanige Right-Hand Belt from below. 

ae Nia bag ae Left-Hand Belt from below. 

kind of cloth to be woven................ Wid thr asa e Sley.kaeeeee 

Number of Picks per im@h............c.ccceicecececccteneceeeeecseneceetsensananevensenees 

Number of threads: tnt Warp c. cisco Gael ce aides coceene sangeet oe 
NOTE :—We furnish one pick gear with each loom. 

Number Of Warp Yarn ..:.t.cccccceccceeces ceseensenccsnsee soneeescenensnenenaneanssneciaeezany 

Number of Filling Yarn............cccccccsececeeeeseseee eeceeeesenenensnenenene sone scares 


Shall looms duplicate others in the mill ?.............2-2.:0. see etre 


If so, give date of previous OVder ....... 2... eee cette crete A cathy 
Is filling on Bobbins Or Cops? ..--...:.eccessseececee eee sence teneneeneenens eeetees 
Total length of Bobbin or Cops}... ---ccsssescs-cessccsssesscsestissenceseree Dye 


OE  — 


— <* 


WEAVING. 261 


NOTE :—It is necessary to send several sample cops with 
mule spindle, or bobbin and spindle. Our regular sizes of 
bobbins take 5 1-2’ traverse on a bobbin 6 3-4/' long ; 6 1-8/! 
on a bobbin 7 3-8’' long; 6 3-4!’ traverse on a bobbin 8’ 
long and 7 1-2'/ traverse on a bobbin 8 3-4!’ long. Our reg- 
ular cop sizes are 5 1-2,6 1-8 and 6 3-4 Traverse. Bobbins 
are patented, and must be ordered through us. At least 
200 per loom should be provided. When cops are used we 
send 30 skewers with each loom for large battery; 20 
skewers with each loom for small battery. ‘These are 
charged extra. 

Shall we make Bobbin or Cop Heads Standard Butt ? 00.00... 20.0... 
Give largest diameter of full filling Bobbin or Cop measured 

S) OS OS MT Tee UE eS at apne: 
ag TL CLG a i aR 
Be EISEN LININITEO FRI Oooo ee nec cto icdacne la keade ese ddepdvencesseoslad 


NOTE :—Large Battery takes 25 bobbins or cops. Small 
ihe afd takes 15 bobbins or cops. 


NOTE :-—Our igh Roll” construction admits of winding 
any diameter Cloth Rollup to17/’.. Embodied with this 
we have three separate styles of T'ake-up. 

Our regular pattern takes up with every pick and lets back 
to prevent thin places. 

Our Worm Take-up without the let-back feature, is a pos- 
itive take-up, and is especially designed for corduroys, 
velyets and similar fabrics, which require 200 picks per 
inch and above. 

Our Worm Take-up with let-back is designed for those who 
require a positive take-up and still desire the let-back 
feature. 

nM AY OE (LGL-GEE ry eaters Psa, Ren sek ne: Kh del ttn calevea aaheer anit ake 

NOTE :—We furnish Roper, Bartlett, Friction, Roper and 
Friction, or Bartlett and Friction combined. 

On ‘‘L”? Model looms we furnish Compound Let-off and 
Compound with friction; on Corduroy looms we furnish 
a special let-off. 

If friction Let-off shall we order Chain, Fibre, or Rope Fric- 


What Whip Roll ¢ ombination’ (Ce A or ROE Se AY SE ane at RN 
NOTE :—Drag Rolls are used only for very heavy weaves; 
heavy denims and goods of this character. 

We recommend for most cloths Plain Pipe Whip Rolls; for 
heavy weaves, not taking Drag Rolls, Vibrating Whip 
Rolls, for very light weaves, Durkin Thick and Thin 
Place Preventers. Unless Vibrating Whip Rolls, Thick 
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and Thin Place Preventers or Drag Rolls are specified, 
we shall furnish with Plain Pipe Roll. 
Will you have Feeler 222.02). Sas on cee ate a 
Will you-have Single or Double Fork?.............2.. 2.2 cegemaataes 


NOTE :—Double Fork Looms measure 2!’ more between 
loom sides than single fork. 

Is filling for these looms to be made on new or old frames’?........ 

If new frames, call for Bunch Builders on specification for 

spinning frames and specify how many you want 


Benin ned. 56.042 See Ra, Tee ea rrc Uy 5 coh iedsehe ecg 
If old frames, give maker of frames and how many Bunch 
Builders are: wanted 20... a eee cs ace 


NOTE :—When feeler is used an attachment on spinning 
frames, called the Bunch Builder, is required to wind 
bunch of yarn on bobbin. - 

What style Warp Stop-Motion is required ?........-..- 0-5 -sceeentececeeteentencs 


NOTE :—We have three styles: 

Steel harness using one steel heddle for every warp thread, 
adapted for 2-3-4 and 5 harness work. 

Drop-wire Stop-motion for cotton harness, which requires 
one drop wire for every two warp threads in a two-har- 
ness loom adapted for 2-3-4 and 5 harness work. 

Single Thread Lease-rod Stop-motion for cotton harness, 
using one drop wire for every warp thread. This stop- 
motion is adapted for any*-number of harnesses from 2 
up. 

Drop-wires and Heddles are extras and should be ordered 
in sufficient quantities for extra drawing-in sets. It is 
well to order about 20 per cent. more drop-wires or hed- 
dles than the looms figure for this purpose. 

How many Steel Heddles or Drop-WireS ?.-.......-:.c---jsctedee eee 
How many looms arranged for 2 Harnesses ?........c0.c-c-eectes ceeeee tee 
How many looms arranged for 3 Harnesses ?..........0..0-..::cetseseeeeestes 


Howomany ups soae...wcee How many down ? .8.):: 20 
How many looms arranged for 4 Harnesses ?....,....----::-eereseeeeseeee 
How Many Up ?2h4 ei eee: How many GOW? -ji.js.--cst-spoteneaneas 
How many looms arranged for 5 Harnesses? ........-. 
Haw, TOA Up he ee eer How many down ?...2...4250 ous 
W hat style Harness Motion Pip. 2.48: 2.5 doyeesisain aot otal oe 


NOTE :—We furnish the Roll and Shaft Top Harness-mo- 
tion or the Lacey Top. 
We adapt our looms to take either the Stafford or Cromp- 
ton Dobby. 
We also furnish Special Side Cam Motion for Corduroys. 
Are. Cams, on Cam’ Shaft orm Auxiliary Shatt?isc..c5..Aviseaepeeee 
If Auxiliary Shaft, shall we send gears to run 2-3-4-5 shade ?...... 
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Single or Double Jack Hooks?....CNot used with Steel Harness) 


On what No. of Harnesses shall we set up looms?...........00.00.02.. 
OES Howsmany dow 223.20 .2.5 SS 
NTE EREN LLY SL PQ LD Yo ac, 0. « uk cwcac nc winlancd Sweeou se Poca seatasecnvacssee LeBinenpates 
PiOw? minty. HArnesses’? -:...2.......-2..00000 Whiat.sty ler tee 2 oee. 
Shall we supply Single or Double Spring Jack or Direct 

SRN aa det aE Nara -Xe canon. td era o ab dn 2nd v ol onnadguenanasecn.teteosscbenesdseseetevcs 
Is Independent Selvage Motion required ?........ Plain: or’ Tape ?..:..: 
What Diameter and Face of Driving Pulley ?.........2. 20. 
What width of Belt?............ Let a ea eQee Bou ee t see aS PAS arc eee es Seen Se 
Seeui aan Boose or Friction Pulley ?..-.--....2.0000..0. oe 


NOTE :—Regular size 12'’ diameter, 2 1-4’ face, for 28’’ loom. 
14” diameter, 2 1-4'’ face, for 40’’ loom. We strongly 
recommend this width of face, as wider pulleys are 
much more troublesome in shifting belts. 

For 2 1-2!’ belts and wider, we recommend friction pul- 


leys. 
We furnish 16 5-8'’, 18’’ and 20/' Beam Heads. Which do you 
NG RS rt i oO DES OTe Re OPAL CE mene et 


NOTE :—When 20/" dieads are used souk measure 3// more 
in depth. Heads for our broad sheeting looms are in 
all cases 16.// 

ea St 2 ECGs En sy Ce 

NOTE :—For proper width between Beam Heads, we recom- 
mend 4!’ more than size of loom. For those desiring ex- 
tra space we supply Beams 5 1-2'’ wider than the size of 
the loom. 

We furnish 5/’ and 6/’ diameter Yarn Beams. Which do.you 
require? ...... EL OE real) Ab Soe oo Eo k aoe 1 OU LES CRS ADRS RODRE DED ce 

NOTE :—We recommend 6! barrel for 20/' Beain Heads, 
also with smaller heads if fine yarn. 

SUS teed ORE U0 1 Go) b sed ee dee Caan ae Cee aE 
(Only one per loom included without extra cost. ) 

What style Temple will you have, 1 3-4 or 2 1-2 Roll ?................ 

How many Bobbins shall we order for you?.............-........ pene 2 19 

Og TES a SS Saeapaitas a Se ies Saecen Oilsspaked Pan. stent 20.ah: BI Fy 

NOTE: ae Te to fit Bobbins to. 

For what aiiber of picks shall we set up looms?......0..0..0.00.0-. 
Will you have Bolton Loom Seats ?......... ei. eee eee entered 
(One to each eight looms—no ohare g2e.) 

NOTE :—Send us one complete reed such as you intend 
using on these looms. On orders for 25 to 100 looms, 2 
reeds, over this amount 3. As the contraction on our 
High Roll Take-Up is considerably less on several 
¢lasses of weaves than on other looms, it would be well 
to write us before ordering new reeds. ‘The maximuin 
reed space is 5/’ wider than the size of the loom. 
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Pickers must be of short pattern not projecting above 
shuttle box. 
We furnish sainple sets of strapping and pickers without 
extra charge. ; 
On Side Cam looms send us copy of Chain Draft. 
By what lines shall we ship?.......0.2......... ves aided te siangyasciay ated de ee 
BROTIAT Got oo ee aot ac Dei ge, doreab bbe cove pth eestor aca poke aeta fee ae a rr 


SPECIAL POINTS FOR CONSIDERATION IN RUNNING 
NORTHROP LOOMS. 


Since the forks operate, the hopper, be careful that the 
forks pass freely through the grates at all times. There is an 
adjustment on the hopper latch finger, governing the motion 
of the transferrer, and there are eccentric. pins on the lay 
swords to allow adjustment of the lay to bring it properly un- 
der the hopper. Take pains in using these lay sword 
adjustments to move both of the pins equally; 
otherwise, the lay will get an eccentric motion. The trans- 
ferrer should place the bobbin in the shuttle without its con- 
tacting on the front or back of the shuttle itself, and the 
transferrer should not follow the bobbin into the shuttle so as 
to press perceptibly on it after the bobbin is fully into the 
spring. If the shuttle enters the box so far that the bobbin 
will strike too high up on the shuttle eover, an additional 
piece of leather must be put back of the picker-stick to com- 
pensate for the wear of the picker which allows the shuttle 
to get out of place. 

The bobbins will not be brought properly under the trans- 
ferrer, unless the hopper disc rotates easily. The hopper dise 
bearing should be kept oiled, care being taken not to drip oil 
on the bobbins. Weavers should fill the hoppers properly, not 
allowing spaces between bobbins. Weavers are often careless 
in threading the bobbins in the hoppers, apparently thinking 
it makes no difference as to how the threads run. ‘To secure 
best results and least misthreading, the threads should run 
diagonally from the tips of the bobbins to the notches on the 
thread disc. The small notches at the side of the bobbin tip 
supports, are intended for the threads on cops only. ‘They are 
of no advantage for bobbins. 


ee 
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Shuttle springs should be kept tight by taking up wear 
with the screw. The wood of the shuttle must be kept smooth 
or it will cut both warp and filling. The tips must also be 
kept smooth by emery cloth, if there is any tendency to rough- 
ness. Extra friction may be obtained by bunches of slasher 
waste or bristles, or lining the inside of the shuttle with flan- 
nel. The loom fixers must attend to this, as we cannot know 
in advance just what conditions the shuttles are to meet. 
Misthreading is due to improper position of the threads on the 
hopper, jamming of the shuttle eye, or getting the same choked 
by lint, weak filling, and too hard a pick. 

Breakage of filling causes extra labor, as the weaver must 
put the bobbin back into the hopper. Every bobbin ought to 
weave off clean, and when there is extra breakage it is possibly 
due to a harsh pick, which causes the filling to throw out of the 
shuttle and catch on adjacent parts. Care should be taken to 
allow no cracks, projections, or corners, for such threads to 
loop around when throwing out of the shuttle. 

Thin places are caused by the fork improperly strik#ig the 
grid, by the forks rebounding improperly, or by the fork being 
raised by a dragging filling thread. Our present looms are 
equipped frequently with a double fork, which gives a double 
chance against faulty operation, and also with a projection on 
the lay known as a ‘trailing thread clearer.”’ Our present lays 
are also equipped with a guiding device to prevent their getting 
out of position with relation to the forks. 

Poor bobbins cause considerable trouble, especially those 
which have loose rings and rough tips. Bobbins are lable to 
swell, if the filling is dampened, requiring reaming, and after 
the reaming they may not fit the spindles properly. Our cen- 
trifugal clutch spindles allow a loose fit at the start, so there 
is less necessity for reaming. 

Bunches in cloth are usually due to bobbins which do not 
start up on dofting, requiring the preliminary wind by the 
doffer to start the end on the bobbin. This preliminary wind 
is loosely wound and weaves off in a snarl from the shuttle. 
Some mills on fine goods have found it advisable to have all of 
the bobbins on a spinning frame which do not start in doffing, 
replaced by bobbins having enough yarn spun on them so that 
they may be properly pieced up. We believe this evil could be 
remedied in great part if doffers were made to take more care 
and not rushed so hard with the idea of hurrying the operation. 

Warp stop-motions should be carefully tested to see that 
they operate properly and surely, without extra pressure on 
the heddles or drop wires. Bent and broken heddles and drop 
wires should be carefully weeded out at intervals. 

Warp breakage is increased by attempts to get face on the 
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goods by straining one of the sheds, and is also affected by 
bad reeds, quick shedding, worn harness and bad knots. 
Feeler looms require careful adjustment; in fact: the feeler 
itself requires more intelligent adjustment than any other 
part 6f the loom. Care should be taken with feeler 
looms to see that the feelers are set to allow for suf- 
ficient rebound of the shuttle. The action of the feeler 
can be easily tested by slipping bobbins that are nearly ex- 
hausted into the shuttle to see how the feeler operates. AJ] of 
our present feelers are designed to allow for lost motion 
in the lay. 

Cover on cloth may be obtained in several ways, Early 
crossing of the shade will assist; that is, crossing when the lay 
is about half way back. This will also help in avoiding reedy 
cloth. The face of the cloth can also be improved by raising 
the whip-roll and take-up roll, to keep the bottom shade tight. 
With certain kinds of goods, such as light lawns, the harness 
may have to be set so as to cross when the lay is at its extreme 
forward position, to avoid cracks in the cloth when the weaver 
starts up the loom. 

Greater detail concerning these matters will be found in 
our large loom publication. 

We have been very favorably impressed with recent instal- 
lation of air-cleaning devices which blow the lint from the va- 
rious parts of the loom onto the floor. Air-suction devices 
have been suggested, but we know of no successful trial of 
such a system at the present time for cotton mill purposes. 

We have found it impossible to tabulate satisfactory infor- 
mation concerning loom dimensions, since there are so many 
measurements requisite to give a proper comprehension of the 
floor space demanded, position of driving pulleys, ete. We 
therefore supply blue prints to possible customers, which give 
the exact dimensions required. 


oi 
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KEENE DRAWING-IN FRAME. 


We are introducing a drawing-in frame with attachments, 
especially designed for holding the warp, drop wire detectors, 
harness, and reed in a new and conyenient manner, to assist 
the operative in drawing in a large number of warp ends ina 
given time. There has been some objection to the use of 
warp stop-motions in that they cause extra expense for 
drawing in; but this defeet is largely obviated by this present 
invention. We make them in several widths. The parts are 
adjustable. The idea has been thoroughly tested in our own 
little weave room, and also by many of the mills using our 
looms. We do not wish this device confused with 
automatic warp drawing-in machines. It simply 
takes the place of the present frame for the same class of work. 
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SULLIVAN SHUTTLE GUARD. 
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These Shuttle Guards are 
made of the best quality coppered 
wire, five-sixteenths of an inch in 
diameter, and are long enough to 
reach the entire length of the 
hand-rail. An eye is formed’ in 
each end, and these eyes fit over 
the bolts which attach the hand- 
rail to the swords. No other fas- 
tening is required, except for cer- 
tain widths of looms, when a 
center support is added. ‘The 
guard fits closely to the hand-rail 
for about three inches at each 
end and is then bent to hang over 
the race in any position desired. 

This form of construction and 
attachment makes the most sim- 
ple and durable shuttle guard that 
has thus far been introduced. 

The hand-rail is not cut or 
damaged in any way in making the 
attachment, nor are there any 
bolts, screws, or other fastening, 
such as have to be used with other 
guards, to work loose and annoy 
and hinder the weavers. In 
weaving extreme width goods on 
narrow looms, this guard has an 
advantage over others in having 
no bolt ends to-projeet from back 
of hand-rail to tear or damage 
the harness. 

This guard can be applied for 
repairs where it would otherwise 
be necessary to renew the hand- 
rail, at less than half the cost of 


making and fitting a new hand-rail. There are thousands of 


them in use. 


a 


DIRECTIONS FOR ORDERING. 

Give length between centers of bolts that attach hand-rail 
to swords, and distance it is desired to have the guard project 
forward from face of hand-rail and down below centers of 
bolts, also if center supports are needed. 
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THE IMPROVED DURKIN 
THIN PLACE PREVENTER. 


We applied thousands of these attachments to the old com- 
mon looms before entering the loom field and since we have 
been building looms we have naturally neglected the improve- 
ment of competing structures. Those who wish to get the best 
results out of their old looms when weaving light goods can 
use them to great advantage. They lessen thin and thick 
places, lessen the results of shuttle smashes, lessen. warp 
breakage and increase production. Every improvement that 
tends to lessen the breakage of warp threads is of high impor- 
tance when endeavoring to increase the number of looms per 
operative. A slight extra cost at the start may pay for itself 
many times and not always receive due credit for the perform- 
ance 

The construction consists of a pair of arms fastening to 
the usual bar across the loom which supports or forms the 
whip roll, and a roller held at its ends by the sliding bearings, 
noted in the cut by the open hole for the journal. Where 
Bartlett or Roper let-offs are in use the regular roll may be 
used without necessity for an additional warp roller. 

In our first patterns there was difficulty at times in adjust- 
ing the tension of the spr ing to allow definite control of the 
movement of the whip roll. We have now overcome this 
trouble by using uniform spring tension and governing the 
movement by adjustable stops as shown. We make patterns 
to fit different styles of looms. 

On our own Northrop looms we can use a device co-oper- 
ating with our new let-off, which takes the place of the Durkin 
preventer. This, however, is not adaptable to looms of other 
makes. 
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SPECIFICATIONS FOR 


, 
APPLICATION OF DURKIN ‘T'HICK AND ‘THIN PLACE 
PREVENTERS. ; 


Ordered: DY siete covey scan aoa ee ees re ea Oa ee eee 
Date espa iiesok oats BIR Raion Mie atiigioet yk dh kee ek i 
How many: looms ?..2 426 ce ee ee eee rf 
Builder: of Looms sar co Se hats te cii.- 3 ae 
What kind of Let-off?.........0.....0...4 WRAL in) ie SOE SIE TE 3B be fe 
What is the distance between Loom sides ?.........2..0....0:ccccsseesecseeeeens 
If Friction Let-off, send sample Whip Roll Bracket and Whip 


LOOM TEMPLES. 


Temples are essential in modern weaving practice, to keep 
the cloth at the proper width during the process of weaying, to 
prevent extra strain on the selvage threads, and to prevent the 
warp from being drawn in, or condensed near the selvages by» 
the drag of the filling. ‘The strain on the warp is so great that 
it is impossible to keep the cloth at the temple as wide as the 
space occupied by the warp in the reed, but good temples and 
careful setting can keep the cloth as near this width as is usual- 
ly necessary. The earliest inventions in this line consisted of 
two flat pieces of wood with points set in one end of each. 
These were tied by a eord after being adjusted to the width of 
the goods, and were moved forward from time to time by the 
weaver. The next improvement was the ‘‘jaw temple,’ so : 
called, working on a similar principle, but made self-acting by 
the motion of the lay. The first practical rotary temple was ; 
invented and introduced in this country by lra Draper. Even 
in its early development it allowed a weaver to run two looms 
instead of one. A rotating toothed wheel was used, turning 
on a vertical pivot. This temple was further improved by 
George Draper, and went into extensive use; in fact, it still 
continues in use to a limited extent. The next important im- 
provement was the reciprocating temple, invented by Mr. War- 
ren W. Dutcher and his brother, for whom the Dutcher Temple 
Company was named. Mr. Warren W. Dutcher continued im- 
proving both temples and the machinery for making them, so 
that this Company and its successor, Draper Company, has 
practically controlled the entire temple business of this country. 
The original designs have been greatly improved, and manu- 
facturers have been educated up to a high standard of effi- 
ciency. A few yards of spoiled goods will easily convince 
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one that the best temples are the cheapest. We have made 
hundreds of styles of temples, endeavoring to meet the 
requirements of each particular style of goods, and we 
are glad at all times to send experts to study the partic- 
ular problems as they arise. Our recent improvements 
are in the line of providing for effects of wear, preserving 
alignment of parts, preventing oil on cloth, and teeth marks 
in the cloth. We furnish convenient adjusting plates, which 
need never be moved after once being attached to the 
loom. All of our temple parts are interchangeable and 
the perfect foundry and tool work has elicited admiration from 
many sources. Many mills are satisfied with our older forms of 
temple, which we still continue to furnish them, having never 
tried our later models. We know our recent designs are more 
efficient, however, and therefore confine our catalogue illustra- 
tions to the present approved types. 


SETTING TEMPLES. 


When the reed beats in the filling, it also stretches the 
eloth at its point of contact with the reed, to the full width of 
the reed. The temple then holds this cloth, the width in the 
temples being determined by the distance the temple is from 
the fell of the cloth. The reciprocation of the temple allows 
it to be set much nearer the fell than would otherwise be pos- 
sible, and careful setting will thus take advantage of all the 
possible width that the temple may hold, relieving the selvage 
ends from strain. The amount of reciprocation necessarily 
varies with the character of the goods. On light goods, less 
reciprocation is necessary than on heavy goods. In careful 
setting, the temple top is from 1-32 to 1-16 of an inch from the 
reed, when the reed is at its forward point. Any greater dis- 
tance lessens the effective advantages of the temple as a mech- 
anism. 

Care must be taken of course, to see that all the parts of 
the temple are correctly fastened together. If heel screws 
are not tight, the temple may damage the reed. The recipro- 
cation of the temple bar produces wear unless properly lubri- 
cated. If the temple heads get loose, the teeth on the rolls are 
liable to be damaged by pressing against the bar. ‘temples 
need cleaning, at intervals, like all other moving machinery. 


TEMPLE ROLLS. 


Since the roll is the effective element in the temple, its con- 
struction is of prime importance. We have many different 
styles 'to. accommodate the great variety in cloth woven. Our 
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rolls are usually of two regular lengths, and we make other 


lengths by combining rolls of various lengths. The rolls usu- 
ally have the same diameter for the outside tooth circle, the 
wood being turned in various diameters to allow the points of 
the teeth to project varying distances. On certain goods we use 
a taper setting, by which the teeth project farther at the sel- 
vage. In certain designs, we eliminate part of the teeth near 
the end of the roll. Our latest anti-friction style of roll uses 
wood bushings to run on gun-metal pins. The bushings are ar- 
tificially treated to preserve their lubricant qualities. In our 
latest rolls and temples, the rolls cannot be put in wrong end 
foremost. With our old style rolls, run on a long roll pin, oil 
is necessary. 

The illustrations do not show all of our rolls, or modifica- 
tions, but they do show those which are most popular. In 
filling orders, we endeavor to select the rolls according to the 
cloth specified. If our customers choose for themselves, they, 
of course, assume the responsibility. Short rolls are 1 3-4! 
long; long rolls 2 1-2’. 

Our regular line of rolls isshown in the following list. It 
does not pretend to show every modification, however, as it is 
to be understood that these rolls ave made with varying diam- 
eters, and each style of roll can be adapted for either style of 
bearing. We show the most used forms in the cuts. We 
usually select the rolls ourselves when filling temple orders, 
being guided by the cloth specified. Our customers may wish 
to choose for themselves, however, in which case, of course, 
our responsibility ends. The numbers have been changed 
from those given in some of our former catalogues. 


LONG ROLLS. 
No. 464. 
See ee eee ee 
= SET erik Seas ae ® ‘es ao 5 


NAME—Eureka No. 1, small dia. roll, taper set, half number 
of teeth on selvage, wood bushings. 

Use—This is a standard pattern for all medium grades of 
goods, 36 to 40 and above. Used regularly in our No. 
76 temple. 

VARIATIONS.—A1so made with center hole for long bearing. 
Also made large diameter. 
Also made with full number of teeth on selvage. 


———— 
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No. 470. 


Like No. 464, but made with row of teeth omitted for 
use with wired pod as shown, 


NaME—Eureka No. 1, grooved, small dia. roll, taper set, wood 
bushings. 

Usre—For ordinary sheetings or shirtings. 

VARIATIONS—AI]so made with center hole for long bearing. 
Also made large diameter. 
Also made with half number of teeth on selvage. 


No. 302. 


—=——— 


— 


Name—Eureka No. 1, grooved, large dia. roll, long bearing. 
Usr—For fine sheetings and shirtings. 
VARIATIONS—Also made with wood bushings. 

Also made small diameter. 


NO. 364. 
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NAME—Special Eureka No. 1, roll. Large diameter with 
double number teeth taper set, wood bushing. 

Use—For very fine goods. 

VARIATIONS—AIso made with long bearing. 


SHORT ROLLS. 


NAME—Small dia. roll, taper set, half number teeth on sel- 
vage, wood bushings. 

Use—For narrow goods. 

VARIATIONS—Also made for long bearing, as in No. 119 below. 


No, 119. 


Also made large diameter. 
Also made with full number of teeth on selvage. 


NAME—Common, small dia. roll, long bearing. 
Usr—For prints, ete. 
- VARIATIONS—Also made with wood bushings. 
Also made large diameter, as in No. 1 on next page. 
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DOUBLE ROLL. 


NAME—No. 2 small double roll. 
Usre—For very heavy or very wide goods with No. 84 or No. 85 
temple. 


No. 604. 


NAME—Small 1-2 inch dia. roll for No. 107 temple. 
This style uses two of this roll No. 604 and two of roll 
No. 602 with each temple. 


NAME—Small 1-2 inch dia. roll of longer pattern for, Nos. 107 
and 108 temple. 
Two used with each temple. 
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All temple rolls manufactured by the Draper Co. are 
marked with their trade-mark, which has been established by 
years of use and duly registered at the Patent Office, together 
with the statement : 


“Ror Use ONLY IN TEMPLES MADE BY THE DRAPER 
COMPANY.”’ 


it o) IC | 
Kili IO v : 


One of our present temple improvements consists in the 
application of the Stimpson Patent wire to the pod of the 
bar as shown, which acts against a blank space on the roll 
where the teeth are omitted to assist in holding the cloth 
against the roll and insure the penetration of the teeth in the 
fabric. By distributing the pressure on a large number of 
teeth, it assists materially in preventing temple marks. 


Apart from the roll, the rest of the temple varies in form 
to suit the customer. Some mills prefer spring temples, and 
others hinge temples. Hinge temples cannot be used on 
Northrop Looms of our make. ‘The regular reciprocating 
styles Number 76 or 78, have been most popular, but styles 150 
and 151 present important improvements. 

Many mills persistently order old styles of temples, which 
we do not now recommend. We can, of course, supply them, 
but there is no reason why the mill should handicap itself in 
this way. Wear, repairs and effects are all strongly in favor 
of the recent patterns. 
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) In ordering, note carefully the specification below. We 
have so many styles that it is necessary when ordering temples 
of old patterns, or repair parts for same, to send samples. 


SPECIFICATIONS FOR DUTCHER’S PATENT TEMPLES 
ORDERED FROM DRAPER COMPANY, 
HOPEDALE, MAss. 


Please send sample piece of cloth, not less than 6 or 8 inches 
on the selvage. 
How many Right Hand Temples required..........cccecccccccccseccesecceseess. 
How many Left Hand Temples required... jcc cccceceecceeees. 
Pepe Of Temple.........c..03..c.0... 00: Be eeEC ee Oh a haak.. Le a 


What. width is (lay) race board; i. e., from front of reed to 
EU tintin iia tice ki on oN aR 
What is the distance from front of lay to breast beam when at 
Berrewmearort, tomether re ds iselee a, 
How high is top of breast beam above race board of lay.............. 
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NAMES OF PRESENT STANDARD PATTERNS SOME OF 
WHICH ARE SHOWN IN FOLLOWING PAGES. 


No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


133 Dutcher Thread-Cutting Temple. 

76 and 76 1-2 Dutcher Thread-Cutting Temple. 
78 and 78 1-2 Dutcher Thread-Cutting Temple. 
103 Dutcher Thread-Cutting Temple. 

104 Dutcher Thread-Cutting ‘Temple. 

111 Dutcher Thread-Cutting Temple. 

113 Dutcher Thread-Cutting Temple. 

76 and 76 1-2 Dutcher Temple. 

78 and 78 1-2 Dutcher Temple. 


Dutcher Hinge Temple, 1894 pattern. 


No: 
No. 
_ No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


87 Dutcher Spring Temple. 

88 Dutcher Spring Temple. 

89 Dutcher Spring Temple. 

82 Dutcher Temple. 

84 Dutcher Temple. 

85 Dutcher Temple. 

100 Dutcher Gingham Temple. 
107 Dutcher Temple. 

108 Dutcher Temple. 

131 Dutcher Temple. 

150 Dutcher Hump cap Temple. 
151 Dutcher Hump cap Temple. 
118 Dutcher Corduroy Temple. 
132 Dutcher Corduroy Temple. 


Hardaker Patent Temple. 
Knowles Patent Temple. 
Dawson Patent Temple. 


The first nine are fitted with either wood bushed rolls or 
center bearing as desired. Nos. 82, 84, 85,107 and 108 always 
have long center bearing. 


TEMPLES FOR NORTHROP 


LOOMS. 


Our earlier patterns of loom, made without the high roll 
take-up, use regular temples No. 76, 76 1-2, 78 and 78 1-2 with 
thread-cutting temples on the hopper side. The temples used 
with the high roll take-up have parts similar in purpose to 
those of the former patterns, but some of them are necessarily 
different in shape. 


oe a 
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PRESENT MODEL OF THREAD- 
CUTTING TEMPLE FOR 
NORTHROP LOOMS—NO. 133. 


(Shown with Honan Plate.) 


This model is made with extra capacity to retract so as to 
weave in a shuttle in front without damage. It has the modern 
hump cap, and a bar and heel in one piece which prevents the 
common troubles due to heels coming loose. 
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TECHNICAL NAMES OF PARTs. 


1. Bar and heel. 11. Roll pin for inner end. 
3, Van. 12. Slide Screw and Nut. 
3. Stand. 13. _ Cap Screw. 
4. Spring. 14. Stand Screw. 
Di On. 15. Top Screw. 
6. Base Plate. Gr uwOLL: 
7. Honan Plate Slide. 17. Bolt, Nut and Washer for 
8. Plate Bolt, Nut and Wash- Northrop base plate. 
er for Iron Beams. 18. Northrop loom temple 
9. Plate Screw for Wood Slide. 
Beams. 19. Knife. 


10. Roll pin for outer end of 20. Cutter Spring. 
Thread-Cutting Temple. 

Parts 5, 6, 7 and 16 are made in different shapes and sizes, 
and must be ordered by sample or by number on pattern. The 
rest can be ordered by this list, as “Left Bar for No. 133 
Temple.” 

Parts 1, 2, 3, 5 and 7 are made rights and lefts. 

Parts 1 to 7 and 19 are shown one-third size. 


Other parts are shown full size. 
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PARTS OF NO. 133 TEMPLE. 
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NOS. 76, 76 1-2, 78 AND 78 1-2 
THREAD-CUTTING TEMPLE 
WITH HONAN PLATE. 


TECHNICAL NAMES OF PARTS. 


_ Nos. 761-2 and 78 1-2 Thread-Cutting Temples have longer 
bars than Nos. 76 and 78. None of these numbers apply to 
temples used on later forms of Northrop Looms having the 
High Roll Take-Up. Those are numbered Nos. 103-104, and 
for a heavy model loom are numbered 111 and 113. Our 
latest looms take number 133. 


1A. Bar for 78 Thread-Cutting 


Temple. 

1B. Bar for 76 Thread-Cutting 
Temple. 

Zi AAD: 


3. Stand. 
4, Spring. 
5A.Top for 78 Thread-Cutting 


Temple. 

5B.Top for 76 Thread-Cutting 
Temple. 

6G. . Heel. 

7. Base Plate. 


8. Honan Plate Slide. 
9. Plate Bolt, Nut and Washer 
for fron Breast Beam. 
10. Plate Screw for Wood Beam. 
J1A. Roll Pin for outer end of 
Thread-Cutting Temple. 
11..° Roll) Pin, for ‘inner 2ndsas 
Thread-Cutting Temple. 
| : 12.. Top Screw. 
13. Stand Screw 17. Roll for 78 Temple. f Send 


14. Heel Screw. 18. Roll for 76 Temple. « sample. 
15. Cap Screw. 19. Cutter Spring. 


16. Slide Serew and Nut. 20. Knife. 

Parts 5, 6, 7, 8, 17 and 18 are made in different shapes and 
sizes, and must be ordered by sample or by number on pattern. 
The rest can be ordered by this list as ‘‘Left Bar for No. 78 
Thread-Cutting Temple.” 

Parts 1, 2, 3, 5, 8, 19 and 20 are made rights and lefts. 

Parts 1 to 8 are shown one-third size. 

Parts 9 to 20 are shown full size. 
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PARTS OF NO. 76 AND 78 THREAD CUTTING TEMPLE. 
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NOS. 76, 76 1-2, 78 AND 78 1-2 
THREAD-CUTTING TEMPLE. 
(CONTINUED. ) © 


TECHNICAL NAMES OF PARTS ON OPPOSITE PAGE. 
8. Honan Plate Slide. 
9. Plate Bolt, Nut and Washer for Iron Breast Beam. 
10. Plate Screw for Wood Beam. 
11A.Roll Pin for outer end of Thread-Cutting Temple. 
11. Roll Pin for inner end of Thread-Cutting Temple. 
12. Top Screw for Thread-Cutting Temple. 
13. Stand Screw. 
14. Heel Screw. 
15. Cap Serew. 
16. Slide Screw and Nut. 
17. Roll for 78 Temple. 
18. Roll for 76 Temple. 
19. Cutter Spring. 
20. Knife. 


TEMPLES FOR HIGH ROLL 
TAKE-UP NORTHROP LOOMS. . 


Nos. 103 and 104 have the same parts as these shown so far 
as function and general appearance are concerned. We there- 
fore have not thought it necessary to illustrate them, 

Same applies to Nos. 111 and 1138, 


— 
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DUTCHER PATENT NO. 76 AND 
76 1-2 TEMPLE. 


(Shown with Honan Plate. Can be had without, but the 
Honan is best.) 


Dutcher Patent No. 7614 Temple has similar parts to No. 
76, except that the bar is longer, which makes it especially 
adaptable for looms with a wide shuttle so that the shuttle can 
weave in. 


TECHNICAL NAMES OF PARTS. 


i Bar 10. Plate Screw for Wood 
2. Cap. Beam. 

3. Stand. Lis hou Pine 

4. Spring. 12. Top Screw. 

5. eTop. 13. Stand Screw. 

6. Heel. 14. Heel Screw. 

7. Base Plate. 15. Cap Screw. 

8.. Honan Plate Slide. 16. Slide Screw and Nut. 

9. Plate Bolt, Nut and 17 KO? 


Washer for Iron Beam. F 
Parts 5, 6, 7, 8 and 17 are made in different shapes and 
sizes, and must be ordered by sample or by number on pattern. 
The rest can be ordered by this list, as ‘‘Zeft Bar for No. 76 
Temple.”’ 


Parts 1, 2, 3, 5 and 8 are made rights and lefts. 
Parts 1 to 8 are shown one-third size. 
Parts 9 to 17 are shown full size. 
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DUTCHER PATENT NO. 78 AND 
78 1-2 TEMPLE. 


(Shown with Honan Plate. Can be had without, but the 
Honan is best.) ’ 


Dutcher Patent No. 7814 Temple has similar parts to No. 
78, except that the baris longer, which makes it especially 
adaptable for looms with a wide shuttle. 


‘TECHNICAL NAMES OF PARTS. 


Ly er, 10. Plate Screw for Wood 
2. Cap. Beam. 

3. Stand. Dsl) Fis, 

4. Spring. 12. ‘Top Screw. 

5. Top. 13. Stand Screw. 

6. Heel. 14. Heel Serew. 

7. Base Plate. 15. Cap Screw. 

8. Honan Plate Slide. 16. Slide Screw and Nut. 
9. Plate Bolt, Nut and 17. Roll. 


Washer for Iron Beam. 


Parts 5, 6, 7, 8 and 17 are made in different shapes and 
sizes, and must be ordered by sample or by number on pattern. 
The rest can be ordered by this listyas ‘‘Left Bar for No. 78 
Temple.”’ 


Parts 1, 2, 3, 5 and 8 are made rights and lefts. 
Parts 1 to 8 are shown one-third size. 
Parts 9 to 17 are shown full size. 
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OF DUTCHER No. 78 and 7814 TEMPLE. 
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DUTCHER PATENT HINGE 


TEMPLE, 1894 PATTERNS. 


TECHNICAL, NAMES. 


1. Swing. 14. Stand Bolt,nut and washer. 
9. - Base Plate. 15. Stand Serew and Washer. 
3. Extension. 16. Bolt, Nut and Washer for 
4, Stand. Tron Breast Beam. 
5. Extension Pin. 17. Serew for Wood Breast 
6. Slide. Beam. 
ye! ed ce 18. Roll Pin. 
Sao. 19. Top Screw. 
9. Spring. 20. Slide Screw. 

10. Heel. 21. Pod Bolt and Nut. 

11s ghou. 22. Extension Pin Screw. 


12. Nut for Extension Pin. 23. Heel Screw. 
13. Bearing. 

Parts 1, 2, 3, 4, 7, 8, 9, 10 and 11 are made in different 
shapes and sizes. They must be ordered by sample or by 
number on pattern. ; 

The rest can be ordered by this list as, ‘‘ Bearing for 1894 
Hinge Temple.” 

Specify Rights and Lefts when necessary. 

Parts 1 to 10 and 13 are shown one-third size. 

Parts 11 to 23, except 13, are shown full size. 
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PARTS OF DUTCHER HINGE TEMPLE, 1894 PATTERN. 
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DUTCHER PATENT SPRING 
TEMPLE NO. 87. 
Also made in styles Nos. 88 and 89, dis- 
tinguished by different lengths of heel. 
PATENTED MAY 28, 1895. 


Spring 17 inches long with 1 inch offset 
unless otherwise specified. 

Face plates to carry spring’ forward 
from 3-4 to 1 3-4 inches. 


TECHNICAL NAMES OF PARTS. 


1. Spring. 

2. Face Plate. 
3. Top Plate. 
4. Pod. 

Top. 

6. Heel and Plate Clamp. 
i deel. 
8 
9 


aes 


Face Plate Screw and Washer. 
. Top Plate Screw. 
10. Roll Pin. 
11. Plate Clamp Screw and Washer. 
12. Top Screw. 
13. Heel Screw. 
14. Plate Bolt, Nut and Washer for Iron 
Breast Beam. 
16. Roll. 


ae 


Parts 1, 4,5, 7 and 15 are made in dif- 
ferent shapes and sizes, and must be ordered 
by sample or by number on pattern. The 
rest can be ordered by this list, as, ‘Face 
y » Plate for 87 Spring Temple.” 


Parts 4 and 5 made in rights and’ lefts. 
Parts 1—7 shown 1-3 size. 

Parts 8—15 shown full size. 

Also made with long roll. 
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PARTS OF DUTCHER PATENT SPRING TEMPLE NO. 87. 


294 WEAVING. 


AANA | ; 


ti = 
/ | 


=) 


| =- HUNAN 


@ 


| ul i mT 


Cnc a 


MT il 
iy 


_DUTCHER NO. 82, 84, OR 85 
TEMPLE. 


(Shown on Honan Plate.) 


No. 82 has bar 8 inches long. 
No. 84 has bar 9 inches long. 
No. 85 has bar 10 inches long. 
TECHNICAL NAMES OF PARTS. 


1. Bar and Top. 10. Plate Bolt, Nut and Wash- 
Pane Br: 4 6 Prater er for Iron Beam. 
3. Stand. 11. Stand Screw. 
4. Spring. 12. Heel Screw. 
5. Roll Pin. 13. Cap Screw. 
6. Base Plate. 14. Slide Screw and Nut. 
i dip HOO, 15. Top screw. 
8. Slide.- 16. Top Serew Lock. 
9. Plate Screw for Wood 17. Inner Roll. 
Beam. 18. Selvage Roll. 


Parts 1, 6, 7,8, 17 and 18 are made in different shapes and 
sizes and must be ordered by sample or by number on pattern. 
The rest can be ordered by this list, as ‘“‘Stand for left hand, 
No. 84 Temple.” 

* Parts 1, 2, 3 and 8 are made rights and lefts. 

Parts No. 1 to 8 shown one-third size. 

Parts 9 to 18 shown full size. 
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DUTCHER PATENT TEMPLE 
NO. 100 FOR GINGHAM LOOMS. 


TECHNICAL. NAMES OF PARTS. 


ir bor; 10. 
pe Cap. 
3.. Stand. iE 
. Spring. 12; 
Oe Oe 13. 
6. Heel. 14, 
Lipidke HEtes 15. 
8. Pod. 16. 
Sane aXe 8 1b 


~ 


Plate Screw for Wood 
Beam. 

toll Pin. 

‘Top Serew. 

Stand Serew. 

Heel Screw. 

Cap Screw. 

Inner Roll. 

Outer Roll. 


Parts 6, 7, 9, 16 and 17: are made in different shapes and 
sizes, and must be ordered by sample or by number on pattern. 
The rest can be ordered by this list as ‘‘Zeft Bar for No. 100 


Temple.” 


Parts 1, 2, 3, 5, 7 and 8 are made rights and lefts. 

Parts 1 to 8 and 11 are shown one-third size. 

Parts 9 to 17 (except 11) are shown full size. 

This temple is usually applied to wooden breast-beams. 
If made for iron beams it would have Plate Slide and Plate 


Bolt like other varieties shown. 


WEAVING. 297 


¥ 
PARTS OF DUTCHER GINGHAM ‘TEMPLE. 


298 WEAVING. 


DUTCHER PATENT NO. 107 
TEMPLE. 


Shown on Honan Plate. 
For any fine goods or difficult weaves. 
TECHNICAL NAMES OF PARTS. 


» pats B58 10. Plate Screw for Wood 
Bea Cap. Beam. 
3. Stand. 1 AOL E 108s 
4. Spring. 12. Top Screw and Washer. 
5. Top. 13. Stand Screw. ; 
6.7 eel, 14. Heel Screw. 
7. Base Plate. 15. Cap Screw. 
8. Honan Plate Slide. 16. Slide Screw and Nut. 
9. Plate Bolt, Nut and Wash- 17. Long Roll. 
er for Iron Beam. 18. Short Roll. 


Parts 6,7, 8, 17 and 18 are made in different shapes and 
sizes and must be ordered by sample or by number on pattern. 
The rest can be ordered by this list as **Zeft Top for No. 107 
Temple.” 

Parts 1, 2, 3, 5 and 8 are made rights and lefts. 

Parts 1 to 8 and 11 are shown one-third size. 

Parts 9 to 18 (except 11) are shown full size. 
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DUTCHER PATENT NO. 108 
TEMPLE. 


Shown on Honan Plate. 
Specially adapted for fine goods and difticult weaves. 
TECHNICAL NAMES OF PARTS. 


Vet Bars 10. 
2. Cap. 

sieeay t habe i Li. 
4. Spring. 12. 
De (POD: 13. 
6. Heel. 14. 
7. Base Plate. Lie 
8. Honan Plate Slide. 16. 
9. Plate Bolt, Nut and Wash- 17. 


er for Iron Beam. 


Plate Screw for Wood 
Beam. 

Roll Pin. 

Top Screw and Washer. 

Stand Screw. 

Heel Screw. 

Cap Screw. 

Slide Screw and Nut. 

Kole 


Parts 6, 7, 8 and 17 are made in different shapes and sizes | 
and must be ordered by sample or by number on pattern. The 
rest can be ordered by this list as ‘*Zeft Top for No. 108 Tem- 


ple.” 


Parts 1, 2, 3,5 and 8 are made rights and lefts. 
Parts 1 to 8 and 11 are shown one-third size. 
Parts 9 to 17 (except 11) are shown full size. 
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must be ordered by sample or by number on pattern. 
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DUTCHER PATENT NO. 131 
TEMPLE. 


TECHNICAL NAMES 

Bar and Top. %5 
Cap. 8. 

- Stand. 9. 
Spring. 10. 
Plate. Ly 
Heel. 12. 


OF PARTS. 


Heel Screw. 

Stand Screw. 

Plate Screw for Wood 
Cap Screw. { Beain. 
Roll. 

Roll Nut, 


Parts 5 and 6 are made in different shapes and sizes and 


The rest 


can be ordered by this list as ‘‘Roll Nut for No. 131 Temple.” 
Parts 1, 2 and 3 are made rights and lefts. 

Parts 1 to 6 are shown one-third size. 

Parts, 7 to 12 are shown full size. 
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DUTCHER PATENT NO. 150 AND 
751 TEMPLE. 


(Shown with Honan Plate. Can be had without, but the 
| Honan is best.) 


Dutcher Patent 151 Temple has similar parts to No. 150 
except that the bar is longer, which makes it especially adapt- 
able for looms with wooden breast beams. 


TECHNICAL NAMES OF PARTS. 


1 eal 10. Plate Screw for Wood : 
2. Cap. Beam. 

3. Stand. Dito wells ine: 

4. Spring. 12.. Top Screw and Check Nut. 
5. Top. 13. Stand Screw. 

6. Heel. 14. Heel Screw. 

7. Base plate. 15. Cap Screw. 

8. Honan Plate Slide. 16. Slide Screw and Nut. 

9. Plate Bolt, Nut and Tee OLbs 


Washer for Lron Beam. 


Parts 5, 6,7, 8 and 17 are made in different shapes "and 
sizes, and must be ordered by sample or by number on pattern. 
The rest can be ordered by this list, as “Left Bar for No. 150 
Temple.” 

Parts 1, 2, 3, 5 and 8 are made rights and lefts. 

Parts 1 to 8 are shown one-third size. 

Parts 9 to 17 are shown full size. 
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DUTCHER PATENT NO. 118 AND 
132 TEMPLE. 


(Shown with Honan Plate. Can be had without, 
but the Honan is best.) 


A selvage temple for corduroys and velvets that has met 
with marked favor. We first used this pattern on our North- 
rop loom and it was soon demanded by users of common 
looms who noted its-advantages. 

Dutcher Patent No. 118 is the number given the above 
temple when used with Northrop Looms. ‘The right hand tem- 
ple then has athread-cutter. No. 132 is the number when used 
on a common loom, 


TECHNICAL NAMES OF PARTs. 


1.7 Bar: 11. Plate Bolt, Nut and 
2. Cap. Washer for Iron Beam. 
3.. Stand. 12. Plate Screw for Wood 
4. Spring. Beam. 
5. ‘Top. 13. Slide Screw and Nut. 
6. Top Screw. 14. Stand Screw. 
7. Check Nut. leep Rolls 
8. Lock Screw. 16. Roll Washer. 
9. Base Plate. 17. Roll Screw. 
10. Honan Plate Slide. 18. Cap Screw. 


Parts 9 and 18 are made in different shapes and sizes, and 
must be ordered by sample, or by number on pattern. The 
rest can be ordered by this list, as ‘Left Bar for No. 132 Tem- 

les: 

Parts 1, 2, 3, 5 and 10 are made rights and lefts. 

Parts 1 to 5 and 9 to 10 are shown one-third size. 

Parts 2 to 4, 6 to 8 and 11 to 18 are shown full size. 
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Parts OF NO. 118 AND 132 TEMPLE. 


WEAVING. 


308 


‘SOIMGV,]T GELSHOM AONV NATOOM HOA AIDWAL, LNALVd S Ya VaaV HL 


WEAVING. 309 


HARDAKER’S PATENT TEMPLE 
FOR WOOLEN AND WORSTED 
FABRICS. 


In weaving the heavier kinds of woolen and worsted goods, 
there is in almost all looms a considerable horizontal and ver- 
tical movement of the cloth; and the temple that offers no re- 
sistance to these movements other than the trifling one of its 
own weight, has the greatest merit. It must also be self-acting. 

Until the invention of Mr. Hardaker, there was great dif- 
ficulty in templing heavy and broad cloths in a self-acting 
manner, It is of the utmost importance to have the temple 
roll as close to the front of the shed as possible. Sometimes 
the beat of the reed will move the cloth horizontally an inch 
or more; and if the temple is rigidly mounted, a distance ex- 
ceeding this movement must be allowed between the front of 
the shed and the roll. When the reed recedes, the front of the 
shed follows it for some distance, and the cloth must also pass 
or rub back over the roll, and this rubbing may cause marks or 
other damage near the selvages. Again, to allow for a consid- 
erable vertical movement of the cloth, a temple with rigid 
mounting must be set well back from the shed, to enable the 
cloth to rise and fall without damage to itself. But this neces- 
sary setting the roll back from the front of the shed is just 
what is not wanted, for the simple reason that it does not 
properly support the selvages to resist the drag of the filling or 
weft. 

To secure proper templing it is necessary to have a mount- 
ing which will allow a roll to be placed close to the shed and 
moye in every direction with its changes of position. In other 
words, the temple must rise and fall with the cloth and follow 
the reciprocating motion of the beat of the reed. 

The original Swiss or Mathis temple, known in this coun- 
try as the Kayser temple, had all the oblique pin rings and 
washers forming the roll, of the same diameter. This con- 
struction caused most of the work to be done by the pin ring 
nearest the end of the roll toward the center, or farthest from 
the selvage, because this first takes the strain, and the pins 
were liable to leave prominent and objectionable markings on 
many classes of goods. ‘To avoid this, many devices have been 
tried, of which the most. simple and successful is tapering the 
roll by making the pin rings and washers of successive smaller 
diameters. It is obvious that the ring nearest the end, or the 
smallest ring, will draw least and the largest one most; this — 
equalizes the draught of all the rings, and entirely prevents . 
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marking or tearing the cloth, and leaves an almost perfect 
selvage. Our new pattern for light dress goods is made of 
smaller size and is giving satisfaction where it is in use. | 

The ingenious arrangement for sliding the head of the 
temple back, in case it strikes the shuttle or for any other rea- 
son, effectually prevents any damage, and is most convenient 
for removing the roll for examination or other purpose. The 
slots in the washers between the pin rings forming the roll 
keep the rings free from dirt or grease; therefore they never 
stick and seldom need renewing. 

The Hardaker Patent Temple is a great advance over any 
temple previously made for woolen and worsted fabrics. It is 
readily adjustable, self-acting, not liable to damage or exces- 
sive wear, and rises and falls with the cloth and follows the 
reciprocating motion of the beat of the reed. 


DIRECTIONS FOR APPLYING. 


Set brackets flush with top of breast beam. End of rod 
with spring and collar must be at outside, and bracket set out 
to full width of reed. The stirrup should be set perpendicular, 
or leaning a little forward. ‘The head should be set nearly 
level or it may lean toward the lay to suit the-kind of goods 
woven; it should also be set as near the reed as is safe and just 
above the race-board, so that it will clear the corner of the lay. 
The roll is adjustable in the head for giving more or less bind 
in the cap. The spring collar should be carefully adjusted on 
rod to give the temple the same length of movement that the 
cloth has over the breast beam. ‘The upright pin in the spring 
end of the rod indicates the motion of the temple and also 
serves as a stop. 

When weaving heavy goods with soft filling the temples 
should be set in three-eighths of an inch at each side to avoid 
excessive strain. For worsted or cotton-warp goods they may 
be set out to the full width of the warp. 


TECHNICAL NAMES OF PARTS. 


1. Large rod. 14. Roll. 
2. Small rod. 15. Roll nut. 
3. Collar. *16. Head. 
4. Collar set-screw. 17. .Head holder. 
*5. Spring for large rod. 18. Lock-screw for top. 
*6§6. Outside bracket. 19. Saddle bolt. 
*7,. Inside bracket. 20. Washer. 
8. Bracket screw and washer. 21. Rivet. 
*9, Stirzup. f 22. Friction spring. 
10. Stirrup set-screw. 23. Saddle. 
11. Saddle pin. 24. Hook. 
e 1  k ODS 25. Link. 


13. ‘Top pin. 
*Parts marked with a * are made right and left. 
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HOLLING WORTH PATENT 
DRYER FEED. 


We are now introducing an automatic feed for drying ma- 
chines, which has met with considerable success, the labor | 
saving results being of high importance, amounting to 50 per 
cent., by disposing of one operative where two were formerly 
necessary. ‘The mechanism is more or less allied to devices 
used in templing cloth, as temple rolls are applied to engage 
the selvage of the cloth in the machine. Our feed is simpler 
than any other on the market, containing no oscillating or 
driven parts, and therefore nothing to replace, or get out of 
order. It can’ be applied to any chain dryer in use, and ean be 
used on any kind of cloth usually passed through these ma- 
chines. : 

We sell these machines on a guarantee, so that they may 
be returned if not satisfactory. 
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TEMPLE. 
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DUTCHER PATENT “KNOWLES” 
TEMPLE. 


The Knowles temple is a modification of the Hardaker, 
especially arranged for application to the Knowles looms. It 
has less motion than; the Hardaker, being only intended for 
open shed weaves. 


TECHNICAL NAMES OF PARTS. 


1) Bars 

2. Spring. 

3. Swivel. 

4. Inner Bracket. 

5. Stop. 

6. Outer Bracket. 

7. Head. 

8. Bracket Serew and Washer. 


9. Tension Screw. 
10. Head Screw. 
11. Swivel Screw. 


12. Top. 
13. “Fop;Pin. 
14. Roll. 


15. Roll Nut. 

16. Spring Screw. 

17. Lock Screw. 

Parts 2, 4, 5, 7 and 12 are made in Rights and Lefts. 

Parts 2, 4, 5, 6, 7, 12 and 14 are made in different shapes 
and sizes, and must “be ordered by sample or by number on 
pattern. 

The rest can be ordered by this list, as ‘‘Bar for Knowles 
Temple.” 1a 

All cuts one-third size, but 8, 9, 10, 11, 15, 16 and 17. 

Made with 5, 7 or 9 rings to roll as ordered. 
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THE DAWSON PATENT TEMPLE. 


This style is quite similar to the Knowles pattern. We 
have purchased the business and patterns of the Dawson 
Temple Co. and are prepared to supply the temples or repair 
parts for the same on order. 


TECHNICAL NAMES OF PARTS. 


1, 2, 3,4, 5,6, 7. Toothed rings for roll of. varying diameters. 
8, 9. Numbers used for a 9-ring roll. 
10. Roll nut. 


11. Roll end. 

12, 13, 14, 15, 16, 17. Roll washers of varying diameter. 
18, 19. Numbers for extra washers on a 9-ring roll. 
20. .End washer. 

22..-Top. 

93:- Top pin, 

24. Head. 

26. Lock screw. 

27. Swivel screw. 

28. Head screw. 

29. ‘Tension screw. 

30. Spring screw. 


ola” Bar; 
32. Spring. 
34. Inner bracket. : 


36. Stop. 
38. Outer bracket. 
39. Bracket screw and washer. 
Parts 22, 24, 32, 34 and 36 are made in rights and lefts. 
Parts 22, 24, 32, 34, 36 and 38 are made in different shapes 
and sizes, and must be ordered by number on pattern or by 
sample. The rest can be ordered by this list, as ‘‘Bar for 
Dawson Temple.” 
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THE DAWSON PATENT TEMPLE. 
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PATENTS AND PATENTEES. 


In our vocation of introducing cotton machinery improve- 
ments, we have necessarily had continued connection with a 
wide range of inventive talent, and as many of the readers of 
this work are gifted with that species of ingenuity, which dis- 
covers possible chances for improvement, it may be of interest 
to point out certain facts and necessities in this line. At pres- 
ent, we are primarily interested in improvements on the de- 
vices shown in this book, and usually refer suggestion in other 
lines to builders of the other classes of machinery. We are 
always interested, however, to note any really marked and 
important novelty in any cotton machine line. 

While an invention is primarily a new method of accom- 
plishing a desired result, it is of little value unless it points out 
a better method. The only object of patenting impractical, 
or inferior methods, is for purposes of protecting some other 
invention from competition, by a possible further development 
that would be of value. It is often difficult for an inventor to 
comprehend the fact that while he may have a decidedly new 
idea, he cannot necessarily use the idea, if there is a patent 
already granted with a claim which covers his de- 
vice. Pioneer patents are often broad enough to absolutely 
prevent competition by devices for the same purpose, no matter 
how they may vary in design or combination of parts. It 
must be remembered that the courts usually recognize the 
value given to the world by the first introducers of a real im- 
provement, so that it will not do to rely too strongly on pos- 
sible evasion of technical language, or clever rearrangement 
of parts. 

No invention is proved to be of great value unless it has 
actually accomplished its designed purpose, in an extensive, 
practical test. One spindle, or one loom, proves nothing, for 
a larger trial always develops defects which it is impossible 
to note in a single experiment. 

Inventions in our line are usually in the direction of low- 
ering the cost of the machine itself, lowering the cost of oper- 
ation, or enabling it to turn out a greater product or a better 
quality of product. The most valuable inventions are those 
which can accomplish all of these results; although the ques- 
tion of the cost of construction is usually very immaterial, if 
the gain in other directions is noteworthy. 

No invention can be protected by a patent, if it has been 
in public use for two years before the application. A patent 
is void if granted in the name of a man who is not the real 
inventor, and it is also void if patented in the name of several 
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parties, any one of which has not contributed an essential part 
of the invention claimed. 

We inspect hundreds of inventions every year, which are 
sent to us in trust, and we fail to remember any case in which 
an inventor has ever claimed any breach of faith. It is, of 
course, embarrassing when several inventors send us the same 
idea. This often happens, as several men may discover a me- 
chanical defect at the same time and think out the same method 
of cure. <A large majority of the ideas sent to us are already 
' anticipated by granted patents. Wealways prefer to acquire 
an invention before it has been patented, as we are unwilling 
to trust to the ordinary methods by which patents are obtained. 
It is impossible for the average patent attorney to grasp all 
the possibilities in any single line like this, for the majority of 
them have never been in a cotton mill, and few, of course, are 
educated as to the state of the art, or the detail of the neces- 
sities of operation. When we are not impressed with the 
patentability of an idea, we often notify the inventor that we 
will consider the matter if he can get a patent; but we 
fail to remember any such instance in which we were forced 
to change our view-point by the unexpected success of the 
owner under these circumstances. 

The inventor must not make the mistake of considering 
himself entitled to all the value of his idea, unless he is willing 
to devote his own time and capital to its introduction. We 
expect to make a profit on our patent purchases, else there 
would be no inducement for us to continue in the business; 
and we must also make enough profit out of the successful 
inventions to pay for the many failures which are inevitable. 
In spite of our long experience, we probably make ten failures 
in trial for every successful idea introduced; and we certainly 
purchase more than ten worthless patents for every one that is 
found to be of the slightest value. 

There is an erroneous impression current to the effect that 
an inventor is invariably cheated out of his rights, many peo- 
ple considering him as a rare and peculiar genius, to whom the 
the world will owe a large share ofits progress. If such judges 
could witness the steady stream of inventors to our office, and 
read our correspondence, they would possibly change their 
views; for inventors are numbered not by the hundred, but 
by the thousands and tens of thousands. ‘This talent is meas- 
ured, like every other commodity, by the law of supply and 
demand; and no inventor is forced to sell his ideas, in this 
free country, if they are not valued to his liking. 

Any man who notes defect in machinery under his charge, 
and reasons out a way to betterit, should certainly endeavor 
to have the idea put into practical use.. It is not advisable, 
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however, for those who are naturally expected to devote their 
time to some regular occupation, to devote their entire thought 
to possible mechanical combinations, in the hope of chancing 
on some salable idea. Few can atford to make invention their 
sole occupation, ‘and such must be trained by a long experience 
and education in the work of designing and experimenting, 
before their continued service in this field can be of value. 
Many a man has wrecked his career by taking up invention as 
an occupation because he has hit on some one good idea. In- 
genuity in itself is not sufficient qualification, for the impracti- 
cal ideas often contain the highest grade of cleverness. Im- 
practicality often lies in devising methods that are in advance 
of necessity and not adapted to the intelligence of the help 
available. Ingenuity must join with caution and common 
sense to be of commercial utility and commercial value. 

The honest endeavor to improve and possibly profit by 
recognition of value invoked is unfortunately often  paral- 
leled by an endeavor to weaken the strength of a pioneer in- . 
vention by mere evasion, in the endeavor to levy tribute from 
the controlling element or to share in the profits developed by 
the newly awakened public demand. While there may be a 
gambler’s chance for gain, the usual result is loss of time 
and loss of funds. With so many chances for improvement 
there is no excuse for waste of creative thought ‘in mere at- 
tempt at imitation. 

To January, 1907, we, with our predecessors and associ- 
ates, have at various times owned or controlled some 2,070 
patents. 740 of these have expired, leaving a net 1,330 active 
at the time of writing. We also have a large number of patent 
applications in the Patent Office at Washington, and many 
others in course of preparation. Several years ago, in making 
a comparative list, we found that we were apparently entitled 
to rank second in the number of patents annually taken out 
and assigned to our Company, the General Electric Company 
leading. The various Westinghouse Companies and private 
interests were a strong third. There was a considerable gap 
between these three and those next in order, the next group 
containing such large concerns as the International Harvester 
Company, National Cash Register Company, Western Electric 
Company, National Tube Company, Crompton & Knowles 
Loom Works, United Shoe Machinery Company, ete. 

An inspection of the report for 1905, which is the latest 
one available at the time of writing would show that the Gen- 
eral Electric Company is rapidly increasing its patent business, 
and the Westinghouse Companies, as a whole, have probably 
passed ourselves. In view of the much greater business done 
by these great electric companies, however, it is evident that 
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we do a much larger patent business in comparison with the 
size of our business, and the size of our product. We have 
been in this particular line of business much longer than any 
of the concerns mentioned, so that our record is really unique 
of its kind. 


HOPEDALE INVENTORS. 


The majority of the useful ideas adopted in our machinery 
are naturally of home origin. The following list gives the 
number of patents turned over to Hopedale interests by those 
who have been directly employed at any time by our various 
organizations and their predecessors up to Jan. 1, 1907. Sev- 
eral of those named have invented before or after employment 
here and not assigned such patents to us, so the list does not 
necessarily show the total sum of inventions per individual. 
While quantity is no test of Guality ss! it presumes a prolific 
creative power at least. 


Adolphson, G. 1 Draper, E. 8. 4 
Allen, N. I. 13.) Draper,.G. 42 
Allen, W. E. 13 Draper, G. A. - 12 
Ambler, G. B. 1 Draper, George Otis 100 
Anderson, J. 6 Draper, I. 2 
Bailey, C. L. 2 Draper, W. F. 82 
Bancroft, J. B. 14 Dunn, H. L. 1 
Bancroft, W. 6 Durkin, D. 6 
Beardsell, A. W. 3 Dutcher, F. J. 5 
Bigelow, M. J. 3 Dutcher, W. W. 20 
Bracken, H. W. 8  Edmands, A. B. 8 
Burgess, G. M. 4 Edmands, Geo. D. 6 
Burton, J. L. 3 Emery, A. D. 3 
Burtt, A. E. 1 Entwistle, T. C. ‘! 
Carroll, W.-T. 44 ee Day. Re. @. 9 
Cashman, J. F. 1 French, C. H. 1 
Chapman, N. > 12 Gifford, A. T. 2 
Chase, C. E. 1 Goulet, J. A. G. 1 
Clement, A. W. 5 Gray, |) it: 9 
Coppinger, M. 1 Hawley, C. T. 5 
Cottrell, J. D. 3p Haynes: W; 3 
Cunniff, E. 3 Howard, C. S. 1 
Darling, E. A. 1. Keeley, J. W. 2 
Davenport, E. W. 4 Knight, G. W. 10 
Davis, H. A. |, Knox, ©. I. 

Day, C. M. 13 Jamieson, R. 3 
Dixon, W. L. 1  Jawrence, H. 5 
Draper, C. H. 18 Lovejoy, C. E. 3 


_ 
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1 Searles, H. F. 1 
Marcoux, A. 8 Sherman, M. 2 
Mason, E. P. 3 Shorey, 8. 8. 1 
McCleary, W. E. 1 Smith, C. A. 1 
McCullough, P. E. ui Smith, J. 1 
Metcalf, C. E. 8 Southwick, W. S. 1 
Morse, A. D. 1 Stafford, A. E. 6 
Norcross, F. E. 1 Stimpson, E. S. 70 
Northrop, J. H. 103 Stimpson, W. I. 18- 
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